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(54) RESIST COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a resist composition which is suitably used in a 
super-microlithography process and other photofabrication processes such as manufacture of VLSIs and 
high capacity microchips and whose surface roughness in etching is reduced, and further a resist 
composition which has superior characteristics of sensitivity, resolving power, a profile, a pattern fall, a side 
lobe margin, roughness and fineness dependency, etc. 

SOLUTION: The resist composition contains (A) a resin which has a partial structure having a hydroxyl 
group replaced with a hydrocarbon group, has 120 to 180° C glass transition temperature, is decomposed 
by an acid and has its dissolution rate in an alkaline developing solution increased, (B) a compound which 
generates an acid by irradiation with an active ray or radiation, and (C) a solvent. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Claim(s)] 
[Claim 1] 

(A) . It has the substructure which a hydroxyl group replaced by an aliphatic-cyclic-hydrocarbon group, and 
glass transition temperature is 120 ** - 180 **. A compound which generates acid by the exposure of resin 
in which it decomposes by operation of acid and a dissolution rate to an alkali developing solution increases, 

(B) active light, or radiation, and a resist composition containing the (C) solvent. 
[Claim 2] 

The resist composition according to claim 1 in which resin (A) is characterized by a hydroxyl group 
containing a repeating unit expressed with following general formula (I) which has the substructure replaced 
by an aliphatic-cyclic-hydrocarbon group. 
[Formula 1] 



In general formula (I), R 5 expresses a hydrogen atom or a methyl group. 

A 3 expresses a single bond or a divalent connecting group. 

Z 3 expresses an aliphatic-cyclic-hydrocarbon group of p+1 value. 

p expresses an integer of 1-3. 

[Claim 3] 

The resist composition according to claim 2 which a substructure which a hydroxyl group replaced by an 
aliphatic-cyclic-hydrocarbon group is hydroxy adamantane structure, and is characterized by resin (A) 
containing a repeating unit expressed with a following general formula (la). 
[Formula 2] 



R 5 




(i) 



A 3 -Z 3 -(OH) P 



'30 




c=o 




(la) 



R 3 2 
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R 30 expresses a hydrogen atom or a methyl group among a general formula (la). 

R 31 - R 33 express a hydrogen atom, a hydroxyl group, or an alkyl group independently respectively, however 
at least one expresses a hydroxyl group. 
[Claim 4] 

The resist composition according to any one of claims 1 to 3, wherein resin (A) contains a repeating unit 
expressed with following general formula (II). 
[Formula 3] 




o=c 

6-ALG 



In general formula (II), R, expresses a hydrogen atom or a methyl group, A expresses a single bond or a 
connecting group, and ALG expresses either a following general formula (pi) or (pll). 
[Formula 4] 

/? i CPO 



R12 

-C-H,a (P") 
R 14 



R,, expresses a methyl group, an ethyl group, n-propyl group, an isopropyl group, n-butyl group, an isobutyl 
group, or a sec-butyl group among a formula, and Z expresses an atom group required to form an alicyclic 
hydrocarbon group with a carbon atom. 

R, 2 - R, 4 express the alkyl group or alicyclic hydrocarbon group of the straight chain of 1-4 carbon numbers, 
or branching independently respectively. However, at least one of R 12 - R 14 expresses an alicyclic 
hydrocarbon group. 
[Claim 5] 
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The resist composition according to any one of claims 1 to 4, wherein resin (A) contains a repeating unit 
expressed with following general formula (III). 
[Formula 5] 

In formula (III), 

R 2 expresses a hydrogen atom or an alkyl group. 

R 3 expresses a with a carbon numbers of seven or more divalent alicyclic hydrocarbon group. 
R 4 expresses an acidolysis nature group. 

A, and A 2 express a single bond, an alkylene group, an ether group, a carbonyl group or an ester group, or its 
combination independently respectively. 
[Claim 6] 

The resist composition according to any one of claims 1 to 5, wherein molecular weights of resin (A) are 

4000-8000. 

[Claim 7] 

The resist composition according to any one of claims 1 to 6, wherein a degree of dispersion (Mw/Mn) of 
resin (A) is 1.8 or less. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to resist compositions for micro processing, such as a semiconductor device which 
induces a far ultraviolet ray, and relates to the resist composition for far ultraviolet ray exposure in more 
detail. 
[0002] 

[Description of the Prior Art] 

In recent years, the integrated circuit is raising the degree of location increasingly, and processing of a 
super-minute pattern which comprises the line width below a half micron in manufacture of semiconductor 
substrates, such as very large scale integration, has come to be needed. In order to fulfill the necessity, the 
using wavelength of the exposure device used for photo lithography is short-wave-ized increasingly, and by 
the time using the excimer laser beams (XeCI, KrF, ArF, etc.) of short wavelength also in a far ultraviolet ray 
is now examined, it will become. 

Chemical amplification system resist is one of those are used for the pattern formation of the lithography in 

this wavelength area. 

[0003] 

Although the above-mentioned chemical amplification system resist is suitable for ultraviolet rays or the 
photoresist for a far ultraviolet ray exposure, it is necessary to correspond to the demand characteristics 
on use further in it. For example, when using the 248-nm light of a KrF excimer laser, the resist composition 
using the polymer which introduced the acetal group and the ketal group into polymer of a hydroxystyrene 
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system especially with little optical absorption as a protective group is proposed. 

When using the 248-nm light of a KrF excimer laser, even if they are suitable, when using an ArF excimer 
laser for a light source, since these have too large [ in addition ] intrinsically the absorbance, sensitivity is 
low. There are many points of there being problems, such as the fault of others which furthermore 
accompany it, for example, degradation of definition, degradation of focal tolerance, and a pattern profile's 
degradation, and in addition requiring an improvement. 
[0004] 

The resin in which the alicyclic hydrocarbon part was introduced for the purpose of dry-etching-resistance 
grant as a photoresist composition for ArF light sources is proposed. The resin which carried out 
copolymerization of the monomer which has the monomer and hydroxyl group which have a carboxylic acid 
part called acrylic acid and methacrylic acid as such resin, and a cyano group in intramolecular to the 
monomer which has an alicyclic hydrocarbon group is mentioned. 
[0005] 

The resist composition in which the patent documents 1 (JP, 9-731 73,A) have high resolution nature, high 
sensitivity, and the outstanding dry etching resistance, Use of resin containing the alkali solubility group 
protected by the alicyclic hydrocarbon group which the low-grade alkyl group combined for the purpose of 
the pattern formation method which reduces generating of a crack and exfoliation of a pattern at the time of 
the development of a resist pattern is indicated. 
[0006] 

The patent documents 2 (JP,1 1-1 09632,A), The material containing the resin which has a functional group 
which produces an alkali solubility group with a polar group content alicyclic functional group and acid, such 
as a hydroxy adamanthyl group, as a radiation sensitive material which was excellent in transparency, high 
sensitivity, adhesion with a substrate, and etching resistance to the far ultraviolet ray is indicated. 
[0007] 

The patent documents 3 (JP,2000-338674,A) have indicated the resist composition containing resin 
containing the repeating unit which has hydroxy adamantane structure in a side chain, and the repeating unit 
which has an acidolysis nature group which has fat ring structure. 
[0008] 

The patent documents 4 (JP,8~259626,A), As a resist composition which was excellent in high transparency, 
dry etching resistance-proof, sensitivity, and resolution to ArF excimer light, The resist composition 
containing resin containing the repeating unit which has the carboxyl group protected with the carboxyl 
group or the acidolysis nature group at the end via bridged cyclic hydrocarbon to the side chain is indicated. 
[0009] 

However, even if it used the resist material of these former, there was a problem of the surface roughness 
at the time of etching. Improvement of various characteristics, such as a failure by sensitivity, resolution, a 
profile, and a pattern, a side lobe margin, and density dependency, was also desired. 
[0010] 

[Patent documents 1] 
JP,9-73173,A 
[Patent documents 2] 
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JP,11-109632,A 
[Patent documents 3] 
JP,2000-338674,A 
[Patent documents 4] 
JP,8-259626,A 
[0011] 

[Problem(s) to be Solved by the Invention] 

Therefore, the purpose of this invention can be conveniently used in super-micro lithography processes, 
such as very large scale integration and manufacture of a high capacity microchip, or other photofabrication 
processes, It is providing the resist composition excellent also in various characteristics, such as a failure 
by the resist composition in which the surface roughness at the time of etching was reduced and also 
sensitivity, resolution, a profile, and a pattern, a side lobe margin, and density dependency. 
[0012] 

[Means for Solving the Problem] 

As a result of examining a component of a resist composition wholeheartedly, by the following composition, 
this invention persons found out that the purpose of this invention was attained, and resulted in this 
invention. 
[001 3] 

(1) It has the substructure which the (A) hydroxyl group replaced by an aliphatic-cyclic-hydrocarbon group, 
A compound which generates acid by the exposure of resin in which a dissolution rate [ as opposed to / an 
operation of acid whose glass transition temperature is 120 ** - 180 ** decomposes, and / an alkali 
developing solution ] increases, (B) active light, or radiation, a resist composition containing the (C) solvent. 
[0014] 

(2) A resist composition given in the above (1) for which resin (A) is characterized by a hydroxyl group 
containing a repeating unit expressed with following general formula (I) which has the substructure replaced 
by an aliphatic-cyclic-hydrocarbon group. 

[0015] 
[Formula 6] 



I 5 

-fCH 2 -C-)~ Cl) 
A 3 -Z 3 -(OH) P 



[001 6] 

In general formula (I), R 5 expresses a hydrogen atom or a methyl group. 
A 3 expresses a single bond or a divalent connecting group. 
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Z 3 expresses the aliphatic-cyclic-hydrocarbon group of p+1 value, 
p expresses the integer of 1-3. 
[001 7] 

(3) A resist composition given in the above (2) which the substructure which the hydroxyl group replaced by 
the aliphatic-cyclic-hydrocarbon group is hydroxy adamantane structure, and is characterized by resin (A) 
containing the repeating unit expressed with a following general formula (la). 
[0018] 
[Formula 7] 

R30 

-fcH 2 -C-)- 
C=0 

O (la) 




[001 9] 

R 30 expresses a hydrogen atom or a methyl group among a general formula (la). 

R 31 - R 33 are tables about a hydrogen atom, a hydroxyl group, or an alkyl group independently respectively. 

Carrying out [ however ], at least one expresses a hydroxyl group. 

[0020] 

(4) A resist composition given in either of above-mentioned (1) - (3), wherein resin (A) contains the 
repeating unit expressed with following general formula (II). 
[0021] 
[Formula 8] 




o=c 

6-ALG 
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[0022] 

In general formula (II), R, expresses a hydrogen atom or a methyl group, A expresses a single bond or a 
connecting group, and ALG expresses either a following general formula (pi) or (pll). 
[0023] 
[Formula 9] 

/C ) (pi) 



R12 

-C-R 13 (P'l) 
R 14 



[0024] 

R,, expresses a methyl group, an ethyl group, n-propyl group, an isopropyl group, n-butyl group, an isobutyl 
group, or a sec-butyl group among a formula, and Z expresses an atom group required to form an alicyclic 
hydrocarbon group with a carbon atom. 

R 12 - R 14 express the alkyl group or alicyclic hydrocarbon group of the straight chain of 1-4 carbon numbers, 
or branching independently respectively. However, at least one of R| 2 R| 4 expresses an alicyclic 
hydrocarbon group. 
[0025] 

(5) A resist composition given in either of above-mentioned (1) - (4), wherein resin (A) contains the 

repeating unit expressed with following general formula (III). 

[0026] 

[Formula 10] 



-^CH 2 -C-j- (III) 



0=C 



O-A1-R3-A2-COOR4 



[0027] 

In formula (III), 
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R 2 expresses a hydrogen atom or an alkyl group. 

R 3 expresses a with a carbon numbers of seven or more divalent alicyclic hydrocarbon group. 
R 4 expresses an acidolysis nature group. 

A, and A 2 express a single bond, an alkylene group, an ether group, a carbonyl group or an ester group, or its 

combination independently respectively. 

[0028] 

(6) A resist composition given in either of above-mentioned (1) - (5), wherein molecular weights of resin (A) 
are 4000-8000. 

[0029] 

(7) A resist composition given in either of above-mentioned (1) - (6), wherein a degree of dispersion 
(Mw/Mn) of resin (A) is 1.8 or less. 

[0030] 

Composition of a desirable mode is listed to below. 

(8) A resist composition given in either of above-mentioned (1) - (7), wherein resin contains a repeating unit 
which has alicycle lactone structure. 

[0031] 

(9) A resist composition given in the above (8), wherein resin contains a repeating unit expressed with 
following general formula (V). 

[0032] 

[Formula 11] 

fj*b0 

-f-CH 2 -C-)- ( V ) 

o=c 

I 

0 

I 

A' — B 2 



[0033] 

R b0 expresses a hydrogen atom, a halogen atom, or an alkyl group among general formula (V). A' expresses a 
single bond, an ether group, an ester group, a carbonyl group, an alkylene group, or the divalent basis that 
combined these. 

B 2 expresses the basis shown by a general formula (V-1) - (V-4) inner either. 
[0034] 

[Formula 12] 
[0035] 

In general formula (V-1) - (V-4), R lb - R 5b express a hydrogen atom, an alkyl group, a cycloalkyl group, or an 

9 
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alkenyl group independently respectively. Two of R (b - R 5b may form a ring unitedly. 
[0036] 

(10) A resist composition given in the above (9) being a basis as which B 2 is expressed in a formula (V-1) or 
(V-2) in formula (V). 

[0037] 

(1 1) A resist composition given in the above (8), wherein resin (A) contains a repeating unit expressed with 
following general formula (VI). 

[0038] 

[Formula 13] 



— CH 2 -C 



[0039] 

In general formula (VI), A 6 expresses the combination of independent or two bases or more chosen from the 
group which consists of a single bond, an alkylene group, a cyclo alkylene group, an ether group, a thioether 
group, a carbonyl group, and an ester group. 

R 6a expresses a hydrogen atom, an alkyl group, a cyano group, or a halogen atom. 
[0040] 

[Embodiment of the Invention] 

Hereafter, the ingredient used for this invention is explained in detail. 
[0041] 

[1] Resin (A) 

The resin (A) used in this invention is resin (acidolysis nature resin) in which has the substructure which the 
hydroxyl group replaced by the aliphatic-cyclic-hydrocarbon group, it decomposes by the operation of acid 
whose glass transition temperature is 120 ** - 180 **, and the dissolution rate to an alkali developing 
solution increases. 
[0042] 

1 20-1 80 ** of glass transition temperature [ 1 40-1 70 ** of ] (Tg) of resin (A) is 1 45-1 65 ** still more 
preferably preferably. 

Tg of resin (A) can be measured by a scanning calorimetry (Differential Scanning Calori- meter). 
[0043] 

control of Tg — selections (for example, distance from selection of acrylic units or an methacrylic unit, the 
kind of fat ring structure, and the polymer backbone of fat ring structure, etc.) of a repeating unit, and the 
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copolymerization ratio of those — it is still more possible by the size of the molecular weight of resin. There 
is a method of choosing an methacrylic unit, choosing the alicycle group which generally has the bridged 
structure as fat ring structure, making small distance from the polymer backbone of fat ring structure, 
raising the copolymerization ratio of the repeating unit of still such a structure as a method of raising Tg, 
and raising a molecular weight. 
[0044] 

Monocyclic or a polycyclic type may be sufficient as the aliphatic-cyclic-hydrocarbon group (alicycle group) 
which resin (A) has. Specifically, the basis which has bicyclo [ with a carbon numbers of five or more 
monocyclo ], tricyclo, tetracyclo structure, etc. can be mentioned. As for the carbon number, 6-30 pieces 
are preferred, and especially its 7-25 carbon numbers are preferred. Here, a carbon number is the number of 
the carbon atoms which constitute a ring. These alicycle groups may have a substituent in addition to the 
hydroxyl group. 

Below, the constructional example of the alicycle portion of an alicycle group is shown. 
[0045] 

[Formula 14] 



11 
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D> O Q> 

(1) (2) (3) 

Q3> CO CO 

(4) eo m 

CO CO oco 

(?> («) (9) 

ct9 cS^Q 



(10) (11) (12) 




(13) (14) 

(IS) 

o oo cx> A 

(1«) (17) (18) (19) 

4 ^4 <cA /0 

(20) (21) (22) (23) 



A ^ ob <^ 

(24 C w> w < 27 > 



[0046] 

[Formula 15] 
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i> ^> ^ <^ 

(28) (29) (3D) (3i) 

^ ^ ^ ^> 

(32) (S3) (34, < 3S ) 

(38 



(36) (37) < M > (3») 




(40) (41) (42) 



(43) 



(44) (45) 



(46) 



[0047] 

[Formula 16] 



o o O O 

(47) (48) (49) (50) 



[0048] 

As what has the above-mentioned desirable alicycle portion, an adamanthyl group, a NORUADA man chill 
group, Decalin residue, a tricyclo deca nil group, a tetracyclo dodecanyl group, a norbornyl group, a cedrol 
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group, a cyclohexyl group, a cycloheptyl group, a cyclooctyl group, a cyclodeca nil group, and a cyclo 
dodecanyl group can be mentioned. They are an adamanthyl group, decalin residue, a norbornyl group, a 
cedrol group, a cyclohexyl group, a cycloheptyl group, a cyclooctyl group, a cyclodeca nil group, a cyclo 
dodecanyl group, and a tricyclo deca nil group more preferably. 
[0049] 

As substituents other than a hydroxyl group which an alicycle group may have, an alkyl group, a substituted 

alkyl group, a halogen atom, an alkoxy group, a carboxyl group, and an alkoxycarbonyl group are mentioned. 

As an alkyl group, low-grade alkyl groups, such as a methyl group, an ethyl group, a propyl group, an 

isopropyl group, and a butyl group, express a substituent chosen from a group which consists of a methyl 

group, an ethyl group, a propyl group, and an isopropyl group desirable still more preferably. 

As a substituent of a substituted alkyl group, a hydroxyl group, a halogen atom, and an alkoxy group can be 

mentioned. 

As the above-mentioned alkoxy group, a thing of 1-4 carbon numbers of a methoxy group, an ethoxy basis, 

a propoxy group, a butoxy group, etc. can be mentioned. 

[0050] 

A hydroxyl group which an alicycle group has may be replaced by any of the alicycle itself and a substituent 
portion which alicycle has. 

the number of hydroxyl groups which an alicycle group has — desirable — 1 or 2 — it is 2 more preferably. 
[0051] 

Although an operation of acid decomposes resin of this invention, it is resin (acidolysis nature resin) in which 
a dissolution rate to an alkali developing solution increases, an operation of acid decomposes and it has a 
basis (acidolysis nature group) used as alkali solubility, it may have an acidolysis nature group in which 
repeating unit which resin contains. 

As an acidolysis nature group, a basis shown with -COOA 0 and a -0-B° group can be mentioned. As a basis 
containing these, a basis shown by -R°-COOA° or -A r -O-B 0 is mentioned. 

A 0 shows -C (R 01 ) (R 02 ) (R 03 ), -Si (R 01 ) (R 02 ) (R 03 ), and a -C(R 04 ) (R 05 )-O-R 06 group here. B° shows -A 0 or a 
-CO-O-A 0 group. 

R 01 , R 02 , R 03 , R 04 , and R 05 , It may be the same respectively, or difference may be carried out, a hydrogen atom, 
an alkyl group, a cycloalkyl group, an alkenyl group, an aralkyl group, or an aryl group is shown, and R 06 shows 
an alkyl group, an annular alkyl group, or an aryl group. However, at least two of R 01 - R 03 are bases other 
than a hydrogen atom, and two bases in R 01 - R 03 and R 04 - R 06 may join together, and they may form a ring. 
R° shows aliphatic series or an aromatic hydrocarbon group more than divalent [ which may have a single 
bond or a substituent ], and -Ar- shows an aromatic group more than divalent [ which may have a 
substituent of a monocycle or many rings ]. 
[0052] 

As an alkyl group here A methyl group, an ethyl group, a propyl group, n-butyl group, A thing of 1-4 carbon 
numbers like a sec-butyl group and t-butyl group is preferred, As a cycloalkyl group, a cyclopropyl group, a 
cyclobutyl group, a cyclohexyl group, A thing of 3-30 carbon numbers like an adamanthyl group is preferred, 
and as an alkenyl group A vinyl group, A thing of 2-4 carbon numbers like a propenyl group, an allyl group, 
and a butenyl group is preferred, and a thing of 6-14 carbon numbers like a phenyl group, a xylyl group, a 
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toluyl group, a KUMENIRU group, a naphthyl group, and an anthracenyl group as an aryl group is preferred. 
As an annular alkyl group, it is mentioned by thing of 3-30 carbon numbers, and specifically, A cyclopropyl 
group, a cyclopentylic group, a cyclohexyl group, an adamanthyl group, A norbornyl group, a tattered nil 
group, a tricyclo deca nil group, a JISHIKURO pentenyl group, the Novo Renan epoxy group, a menthyl group, 
an isomenthyl group, a neomenthyl group, a tetracyclo dodecanyl group, steroid residue, etc. can be 
mentioned. As an aralkyl group, a thing of 7-20 carbon numbers is mentioned, and it may have a substituent. 
Benzyl, a phenethyl group, a cumyl group, etc. are mentioned. 
[0053] 

moreover — as a substituent — a hydroxyl group and a halogen atom (fluoride, chlorine, and bromine.) 
Iodine, a nitro group, a cyano group, the above-mentioned alkyl group, a methoxy group, an ethoxy basis, a 
hydroxyethoxy basis, a propoxy group, a hydroxy propoxy group andn - Alkoxy groups, such as a butoxy 
group, an isobutoxy group, a sec-butoxy group, and t-butoxy group, Alkoxycarbonyl groups, such as a 
methoxycarbonyl group and an ethoxycarbonyl group, Aralkyl groups, such as benzyl, a phenethyl group, and 
a cumyl group, an aralkyloxy group, Acyl groups, such as a formyl group, an acetyl group, a butyryl group, 
benzoyl, a SHIANAMIRU group, and a valeryl group, Alkenyloxy groups, such as acyloxy groups, such as a 
butyryloxy group, the above-mentioned alkenyl group, a vinyloxy group, a propenyloxy group, an allyloxy 
group, a butenyloxy group, Aryloxy carbonyl groups, such as aryloxy groups, such as the above-mentioned 
aryl group and a phenoxy group, and a benzoyloxy group, can be mentioned. 
[0054] 

When using an ArF excimer laser as a light source for exposure, it is preferred to use a basis expressed with 
-C(=0)-X ,-R 0 as a basis decomposed by operation of acid. As R 0 here The 3rd class alkyl groups, such as 
t-butyl group and t-amyl group, An isoboronyl group, 1-ethoxyethyl group, 1-butoxyethyl group, 
1-isobutoxyethyl group, Alkoxy methyl groups, such as 1 -alkoxy ethyl groups, such as 1-cyclo 
hexyloxyethyl group, 1-methoxymethyl group, and 1-ethoxymethyl group, a tetrahydropyranyl group, a 
tetrahydrofuranyl group, a trialkylsilyl group, a 3-oxocyclohexyl group, etc. can be mentioned. Although X , 
expresses an oxygen atom and a sulfur atom, it is an oxygen atom preferably. 
[0055] 

As for resin (A), it is preferred that a hydroxyl group contains a repeating unit expressed with following 
general formula (I) as a repeating unit which has the substructure replaced by an 
aliphatic-cyclic-hydrocarbon group. 
[0056] 

[Formula 17] 



I 5 

-fCH 2 -C-)~ Cl) 
A 3 -Z 3 -(OH) P 
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[0057] 

In general formula (I), R 5 expresses a hydrogen atom or a methyl group. 
A 3 expresses a single bond or a divalent connecting group. 
Z 3 expresses an aliphatic-cyclic-hydrocarbon group of p+1 value, 
p expresses an integer of 1-3. 

That is, -Z 3 -(OH) p expresses with an aliphatic-cyclic-hydrocarbon group a basis which p hydroxyl groups 

replaced. 

[0058] 

A connecting group of A 3 expresses combination of independent or two bases or more chosen from a group 
which consists of an alkylene group, a substitution alkylene group, an ether group, a thioether group, a 
carbonyl group, an ester group, an amide group, a sulfonamide group, a urethane group, or an urea group. A 
basis expressed with a following formula can be mentioned as an alkylene group in the above-mentioned A. 

-[C (R b ) (R c )] r - 

R b and R c express a hydrogen atom, an alkyl group, a substituted alkyl group, a halogen atom, a hydroxyl 
group, and an alkoxy group among a formula, and both may be the same or may differ. As an alkyl group, 
low-grade alkyl groups, such as a methyl group, an ethyl group, a propyl group, an isopropyl group, and a 
butyl group, are chosen from a methyl group, an ethyl group, a propyl group, and an isopropyl group desirable 
still more preferably. As a substituent of a substituted alkyl group, a hydroxyl group, a halogen atom, and an 
alkoxy group (preferably carbon numbers 1-4) can be mentioned. As an alkoxy group, a thing of 1-4 carbon 
numbers of a methoxy group, an ethoxy basis, a propoxy group, a butoxy group, etc. can be mentioned. As a 
halogen atom, a chlorine atom, a bromine atom, a fluorine atom, iodine atom, etc. can be mentioned, r 
expresses an integer of 1-10. 
[0059] 

An aliphatic-cyclic-hydrocarbon group (alicycle group) of Z 3 is the same as an aliphatic-cyclic-hydrocarbon 
group (alicycle group) mentioned above. 

p hydroxyl groups may be replaced by any of the alicycle of Z 3 itself, and a substituent portion which alicycle 

has. 

[0060] 

A repeating unit expressed with a following general formula (la) is preferred in respect of resolution in 
formation of a line pattern, and a profile as a repeating unit expressed with general formula (I). 
[0061] 

[Formula 18] 
[0062] 

R 30 expresses a hydrogen atom or a methyl group among a general formula (la). 

R 31 - R 33 are tables about a hydrogen atom, a hydroxyl group, or an alkyl group independently respectively. 

Carrying out [ however ], at least one expresses a hydroxyl group. 

[0063] 

In the repeating unit expressed with a general formula (la), it is still more preferred that two of R 31 - R 33 are 
hydroxyl groups. 
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[0064] 

Although an example of a repeating unit expressed with general formula (I) below is given, it does not limit to 

these. 

[0065] 

[Formula 19] 
[0066] 

[Formula 20] 
[0067] 

[Formula 21] 
[0068] 

Resin (A) is a point of the resolution in formation of a contact whole pattern, and a side lobe margin, and it 

is preferred to contain the repeating unit expressed with formula (II). 

[0069] 

[Formula 22] 
[0070] 

In general formula (II), R, expresses a hydrogen atom or a methyl group, A expresses a single bond or a 

connecting group, and ALG expresses either a following general formula (pi) or (pll). 

[0071] 

[Formula 23] 
[0072] 

R n expresses a methyl group, an ethyl group, n-propyl group, an isopropyl group, n-butyl group, an isobutyl 
group, or a sec-butyl group among a formula, and Z expresses an atom group required to form an alicyclic 
hydrocarbon group with a carbon atom. 

R,2 - R 14 express the alkyl group or alicyclic hydrocarbon group of the straight chain of 1-4 carbon numbers, 
or branching independently respectively. However, at least one of R| 2 — Rj 4 expresses an alicyclic 
hydrocarbon group. 
[0073] 

The thing same as a divalent connecting group of A as A 3 in general formula (I) can be mentioned, and the 

same may be said of a desirable basis. 

[0074] 

In general formula (pi) - (pll), a straight chain which has 1-4 carbon atoms or an alkyl group of branching 
which may be substitution or unsubstituted any is expressed as an alkyl group in R 12 - R 14 . As the alkyl group, 
a methyl group, an ethyl group, n-propyl group, an isopropyl group, n-butyl group, an isobutyl group, a 
sec-butyl group, t-butyl group, etc. are mentioned, for example. 

As further substituent of the above-mentioned alkyl group, an alkoxy group of 1-4 carbon numbers, a 
halogen atom (a fluorine atom, a chlorine atom, a bromine atom, iodine atoms), an acyl group, an acyloxy 
group, a cyano group, a hydroxyl group, a carboxy group, an alkoxycarbonyl group, a nitro group, etc. can be 
mentioned. 
[0075] 

The alicyclic hydrocarbon group as an alicyclic hydrocarbon group and R 12 - R 14 which Z forms with a carbon 
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atom can mention an alicyclic hydrocarbon group in explanation of an alicyclic hydrocarbon group which has 

a hydroxyl group which resin (A) mentioned above has. 

[0076] 

In general formula (II) from a point (SEM resistance) with little change of pattern size at the time of 
observation, A is a single bond in a scanning electron microscope, and especially a repeating unit that is a 
basis as which ALG is expressed below is preferred. 
[0077] 

[Formula 24] 
[0078] 

R 26 and R 27 express the straight chain of 1-4 carbon numbers, or the alkyl group of branching independently 

respectively. 

[0079] 

The example of the monomer which is equivalent to the repeating unit shown by general formula (II) 

hereafter is shown. 

[0080] 

[Formula 25] 
[0081] 

[Formula 26] 
[0082] 

[Formula 27] 
[0083] 

[Formula 28] 
[0084] 

[Formula 29] 
[0085] 

[Formula 30] 
[0086] 

As for resin (A), it is preferred to contain an acidolysis nature group content repeating unit expressed with 

general formula (III) from a point which reduces etching surface roughness further. 

[0087] 

[Formula 31] 
[0088] 

In formula (III), 

R 2 expresses a hydrogen atom or an alkyl group. 

R 3 expresses a with a carbon numbers of seven or more divalent aliphatic-cyclic-hydrocarbon group. 
R 4 expresses an acidolysis nature group. 

A, and A 2 express a single bond, an alkylene group, an ether group, a carbonyl group or an ester group, or 

such combination independently respectively. 

[0089] 

The alkyl group as R 2 has a preferred alkyl group of the carbon numbers 1-4, for example, can mention a 
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methyl group and an ethyl group. 
[0090] 

the alicycle composition carbon number of the aliphatic-cyclic-hydrocarbon group (alicycle group) as R 3 is 
seven or more — desirable — 7-30 — more — desirable — 7-25 — it is 7-18 especially preferably. A 
monocycle or many rings may be sufficient as bicyclo [ monocyclo, ], tricyclo, tetracyclo structure, etc. 
These alicycle groups may have a substituent. 

About a with a carbon numbers [ as R 3 ] of seven or more alicycle group, that whose carbon number which 
constitutes a ring in a thing quoted as the above-mentioned aliphatic-cyclic-hydrocarbon group is seven or 
more can be mentioned. For example, an adamanthyl group, a NORUADA man chill group, decalin residue, a 
tricyclo deca nil group, A divalent basis corresponding to a tetracyclo dodecanyl group, a norbornyl group, a 
cedrol group, a cycloheptane group, a cyclooctyl group, a cyclodeca nil group, a cyclo dodecanyl group, etc. 
can be mentioned. 

Also about a substituent which an alicycle group as R 3 may have, it is the same as that of a thing in the 

above-mentioned aliphatic-cyclic-hydrocarbon group. 

[0091] 

The acidolysis nature group of R 4 can mention -COOA 0 , a -0-B° group, etc. which were mentioned above. 
[0092] 

A basis expressed with a following formula can be mentioned as an alkylene group as A, and A 2 . 
-[C (R b ) (R c )] r - 

R b and R 0 express a hydrogen atom, an alkyl group, a substituted alkyl group, a halogen atom, a hydroxyl 
group, and an alkoxy group among a formula, and both may be the same or may differ. As an alkyl group, 
low-grade alkyl groups, such as a methyl group, an ethyl group, a propyl group, an isopropyl group, and a 
butyl group, are chosen from a methyl group, an ethyl group, a propyl group, and an isopropyl group desirable 
still more preferably. As a substituent of a substituted alkyl group, a hydroxyl group, a halogen atom, and an 
alkoxy group (preferably carbon numbers 1-4) can be mentioned. As an alkoxy group, a thing of 1-4 carbon 
numbers of a methoxy group, an ethoxy basis, a propoxy group, a butoxy group, etc. can be mentioned. As a 
halogen atom, a chlorine atom, a bromine atom, a fluorine atom, iodine atom, etc. can be mentioned, r 
expresses an integer of 1-10. 
[0093] 

Although an example of a repeating unit expressed with formula (III) below is given, it does not limit to these. 
[0094] 

[Formula 32] 
[0095] 

[Formula 33] 
[0096] 

As for resin (A), it is preferred to contain the repeating unit which has alicycle lactone structure from the 
point of preventing the failure by a pattern. 

As a repeating unit which has alicycle lactone structure, the repeating unit which has cyclohexane lactone, 
norbornane lactone, or adamantane lactone can be mentioned, for example. In these, the repeating unit 
which has norbornane lactone or adamantane lactone is preferred, and the repeating unit which has 
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norbornane lactone is more nearly especially preferred. 
[0097] 

For example, as a repeating unit which has cyclohexane lactone, A repeating unit which has a basis 
expressed with a following general formula (V-1) and (V-2), A repeating unit which has a basis expressed 
with following general formula (V) as a repeating unit which has a basis expressed with a following general 
formula (V-3) and (V-4) as a repeating unit which has norbornane lactone, and a repeating unit which has 
adamantane lactone can be mentioned. 
[0098] 

[Formula 34] 
[0099] 

In general formula (V-1) - (V-4), R lb - R 6b express a hydrogen atom, an alkyl group, a cycloalkyl group, or an 

alkenyl group independently respectively. Two of R lb - R 5b may form a ring unitedly. 

[0100] 

In general formula (V-1) - (V-4), as an alkyl group in R lb - R 5b , straight chain shape and a branched state 
alkyl group are mentioned, and it may have a substituent. 

As straight chain shape and a branched state alkyl group, straight chain shape of 1-12 carbon numbers or a 
branched state alkyl group is preferred, They are straight chain shape of 1-10 carbon numbers, or a 
branched state alkyl group more preferably, They are a methyl group, an ethyl group, a propyl group, an 
isopropyl group, n-butyl group, an isobutyl group, a sec-butyl group, t-butyl group, a pentyl group, a hexyl 
group, a heptyl group, an octyl group, a nonyl group, and a decyl group preferably. 
[0101] 

As a cycloalkyl group in R lb - R 5b , a thing of 3-8 carbon numbers of a cyclopropyl group, a cyclopentylic 
group, a cyclohexyl group, a cycloheptyl group, a cyclooctyl group, etc. is preferred. 

As an alkenyl group in R lb - R 5b , a thing of 2-6 carbon numbers of a vinyl group, a propenyl group, a butenyl 
group, a hexenyl group, etc. is preferred. 

As a ring which two of R lb - R 5b combine and form, three to 8 membered-rings, such as a cyclopropane ring, 

a cyclobutane ring, a cyclopentane ring, a cyclohexane ring, and a cyclooctane ring, are mentioned. 

R lb in general formula (V-1) - (V-4) - R 5b may be connected with any of a carbon atom which constitutes an 

annular skeleton. 

[0102] 

As a desirable substituent which the above-mentioned alkyl group, a cycloalkyl group, and an alkenyl group 
may have, An alkoxy group of 1-4 carbon numbers, a halogen atom (a fluorine atom, a chlorine atom, a 
bromine atom, iodine atoms), an acyl group of the carbon numbers 2-5, an acyloxy group of the carbon 
numbers 2-5, a cyano group, a hydroxyl group, a carboxy group, an alkoxycarbonyl group of the carbon 
numbers 2-5, a nitro group, etc. can be mentioned. 
[0103] 

As a repeating unit which has a basis expressed with general formula (V-1) - (V-4), a repeating unit etc. 

which are expressed with following general formula (V) can be mentioned. 

[0104] 

[Formula 35] 
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[0105] 

R b0 expresses a hydrogen atom, a halogen atom, or an alkyl group among general formula (V). What was 
previously illustrated as a desirable substituent which the alkyl group as R b0 may have a substituent and the 
alkyl group as R lb in said general formula (V-1) - (V-4) may have as a desirable substituent is mentioned. 
As a halogen atom of R b0 , a fluorine atom, a chlorine atom, a bromine atom, and iodine atom can be 
mentioned. R b0 has a preferred hydrogen atom. 

A' expresses a single bond, an ether group, an ester group, a carbonyl group, an alkylene group, or a divalent 
basis that combined these. 

B 2 expresses a basis shown by a general formula (V-1) - (V-4) inner either. In A', a thing of a following 

formula is mentioned as a this ************ divalent basis, for example. 

[0106] 

[Formula 36] 



[0107] 

In the above-mentioned formula, R ab and R bb express a hydrogen atom, an alkyl group, a substituted alkyl 
group, a halogen atom, a hydroxyl group, and an alkoxy group, may be the same or may differ. [ both ] 
As an alkyl group, low-grade alkyl groups, such as a methyl group, an ethyl group, a propyl group, an 
isopropyl group, and a butyl group, are chosen from a methyl group, an ethyl group, a propyl group, and an 
isopropyl group desirable still more preferably. As a substituent of a substituted alkyl group, the alkoxy 
group of a hydroxyl group, a halogen atom, and the carbon numbers 1-4 can be mentioned. 
As an alkoxy group, a thing of 1-4 carbon numbers of a methoxy group, an ethoxy basis, a propoxy group, a 
butoxy group, etc. can be mentioned. 

As a halogen atom, a chlorine atom, a bromine atom, a fluorine atom, iodine atom, etc. can be mentioned. 
r1 — an integer of 1-10 — an integer of 1-4 is expressed preferably, m — an integer of 1-3 — 1 or 2 is 
expressed preferably. 
[0108] 

Although an example of a repeating unit expressed with general formula (V) below is given, the contents of 

this invention are not limited to these. 

[0109] 

[Formula 37] 
[0110] 

[Formula 38] 
[0111] 

[Formula 39] 
[0112] 

[Formula 40] 
[0113] 

[Formula 41] 
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[0114] 

[Formula 42] 
[0115] 

[Formula 43] 
[0116] 

As a repeating unit which has adamantane lactone, a repeating unit expressed with following general formula 

(VI) can be mentioned. 

[0117] 

[Formula 44] 
[0118] 

In general formula (VI), A 6 expresses the combination of independent or two bases or more chosen from the 
group which consists of a single bond, an alkylene group, a cyclo alkylene group, an ether group, a thioether 
group, a carbonyl group, and an ester group. 

R 6a expresses a hydrogen atom, an alkyl group (preferably carbon numbers 1-4), a cyano group, or a halogen 

atom. 

[0119] 

In general formula (VI), the basis expressed with a following formula can be mentioned as an alkylene group 
of A 6 . 

-[C (Rnf) (Rng)] r- 

RnfRng expresses a hydrogen atom, an alkyl group, a substituted alkyl group, a halogen atom, a hydroxyl 
group, and an alkoxy group among the above-mentioned formula, and both may be the same or may differ. 
As an alkyl group, low-grade alkyl groups, such as a methyl group, an ethyl group, a propyl group, an 
isopropyl group, and a butyl group, are chosen from a methyl group, an ethyl group, a propyl group, and an 
isopropyl group desirable still more preferably. As a substituent of a substituted alkyl group, a hydroxyl 
group, a halogen atom, and an alkoxy group can be mentioned. As an alkoxy group, the thing of the carbon 
numbers 1-4 of a methoxy group, an ethoxy basis, a propoxy group, a butoxy group, etc. can be mentioned. 
As a halogen atom, a chlorine atom, a bromine atom, a fluorine atom, iodine atom, etc. can be mentioned, r is 
an integer of 1-10. 
[0120] 

In general formula (VI), as a cyclo alkylene group of A 6 , ten things are mentioned from the carbon number 3, 
and a cyclopentylene group, a cyclohexylene group, a cyclooctylene group, etc. can be mentioned. 
[0121] 

An owner pons type alicyclic ring containing Z 6 may have a substituent. As a substituent, for example A 
halogen atom, an alkoxy group (preferably carbon numbers 1-4), An alkoxycarbonyl group (preferably carbon 
numbers 1-5), an acyl group, (for example, a formyl group and benzoyl), and an acyloxy group (for example, 
propyl carbonyloxy group.) A benzoyloxy group, an alkyl group (preferably carbon numbers 1-4), a carboxyl 
group, a hydroxyl group, and alkyl sulfonyl sulfamoyl groups (-CONHS0 2 CH 3 etc.) are mentioned. An alkyl 
group as a substituent may be further replaced by hydroxyl group, halogen atom, an alkoxy group (preferably 
carbon numbers 1-4), etc. 
[0122] 
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In general formula (VI), an oxygen atom of an ester group combined with A 6 may be combined in which 
position of a carbon atom which constitutes an owner pons type alicyclic ring structure containing Z 6 . 
[0123] 

Although an example of a repeating unit expressed with general formula (VI) below is given, it is not limited 

to these. 

[0124] 

[Formula 45] 
[0125] 

[Formula 46] 
[0126] 

As for resin (A), it is preferred to contain the repeating unit which has the lactone structure further 

expressed with following general formula (IV). 

[0127] 

[Formula 47] 
[0128] 

R la expresses a hydrogen atom or a methyl group among general formula (IV). 

W, expresses the combination of independent or two bases or more chosen from the group which consists 
of a single bond, an alkylene group, an ether group, a thioether group, a carbonyl group, and an ester group. 
Rap Rbi> R c i - Rdi' anc ' R e i express an alkyl group of a hydrogen atom or the carbon numbers 1-4 independently 
respectively, m and n express an integer of 0-3 independently respectively, and m+n is six or less [ 2 or 
more ]. 
[0129] 

As an alkyl group of the carbon numbers 1-4 of R al - R el , a methyl group, an ethyl group, a propyl group, an 
isopropyl group, n-butyl group, an isobutyl group, a sec-butyl group, t-butyl group, etc. can be mentioned. 
[0130] 

In general formula (IV), a basis expressed with a following formula can be mentioned as an alkylene group of 
W,. 

-[C (Rf), (Rg)] r, - 

Rf and Rg express a hydrogen atom, an alkyl group, a substituted alkyl group, a halogen atom, a hydroxyl 
group, and an alkoxy group among the above-mentioned formula, and both may be the same or may differ. 
As an alkyl group, low-grade alkyl groups, such as a methyl group, an ethyl group, a propyl group, an 
isopropyl group, and a butyl group, are chosen from a methyl group, an ethyl group, a propyl group, and an 
isopropyl group desirable still more preferably. As a substituent of a substituted alkyl group, a hydroxyl 
group, a halogen atom, and an alkoxy group can be mentioned. 

As an alkoxy group, a thing of the carbon numbers 1-4 of a methoxy group, an ethoxy basis, a propoxy group, 
a butoxy group, etc. can be mentioned. 

As a halogen atom, a chlorine atom, a bromine atom, a fluorine atom, iodine atom, etc. can be mentioned. 

r, is an integer of 1-10. 

[0131] 

As further substituent in the above-mentioned alkyl group, a carboxyl group, an acyloxy group, a cyano 
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group, an alkyl group, a substituted alkyl group, a halogen atom, a hydroxyl group, an alkoxy group, a 
substitution alkoxy group, an acetyl amide group, an alkoxycarbonyl group, and an acyl group are mentioned. 
As an alkyl group, low-grade alkyl groups, such as a methyl group, an ethyl group, a propyl group, an 
isopropyl group, a butyl group, a cyclopropyl group, a cyclobutyl group, and a cyclopentylic group, can be 
mentioned here. As a substituent of a substituted alkyl group, a hydroxyl group, a halogen atom, and an 
alkoxy group can be mentioned. An alkoxy group etc. can be mentioned as a substituent of a substitution 
alkoxy group. As an alkoxy group, a thing of the carbon numbers 1-4 of a methoxy group, an ethoxy basis, a 
propoxy group, a butoxy group, etc. can be mentioned. An acetoxy group etc. are mentioned as an acyloxy 
group. As a halogen atom, a chlorine atom, a bromine atom, a fluorine atom, iodine atom, etc. can be 
mentioned. 
[0132] 

An example of a monomer which is equivalent to a repeating unit shown by general formula (IV) hereafter 

****** is not limited to these. 

[0133] 

[Formula 48] 
[0134] 

[Formula 49] 
[0135] 

[Formula 50] 
[0136] 

In the example of the above-mentioned general formula (IV), - (IV-36) is preferred from the point that an 

exposure margin becomes fitness more (IV— 1 7). 

[0137] 

Resin can contain various repeating units in order to adjust resolution, heat resistance, sensitivity, etc. 
which are dry etching resistance, standard developing solution fitness and substrate adhesion, a resist 
profile, and the still more general required characteristic of resist in addition to the above-mentioned 
repeating unit. 
[0138] 

Repeated structure which is equivalent to the following monomer as such a repeating unit 
Although a unit can be mentioned, it is not limited to these, 
performance required of resin by this — especially 

(1) Solubility over a spreading solvent, 

(2) Film production nature (glass transition point), 

(3) Alkali development property, 

(4) ****** (relative-degree-of-intimacy aquosity and alkali solubility group selection), 

(5) Adhesion to a substrate of an unexposed part, 

(6) Dry etching resistance, 

Fine adjustment of ** is attained. 

A compound etc. which have one addition condensation nature unsaturated bond chosen, for example from 
acrylic ester, methacrylic acid ester, acrylamide, methacrylamide, an allyl compound, vinyl ether, and vinyl 
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ester as such a monomer can be mentioned. 
[0139] 

Specifically, the following monomers can be mentioned. 

Acrylic ester (a carbon number of an alkyl group is alkyl acrylate of 1-10 preferably) : 

Methyl acrylate, ethyl acrylate, acrylic acid propyl, acrylic acid amyl, Acrylic acid cyclohexyl, acrylic acid 

ethylhexyl, acrylic acid octyl, Acrylic acid-t-octyl, chlorethyl acrylate, 2-hydroxyethyl acrylate , 2,2-dimethyl 

hydroxypropyl acrylate, 5-hydroxypentyl acrylate, Trimethylolpropane monoacrylate, pentaerythritol 

monoacrylate, benzyl acrylate, methoxybenzyl acrylate, furfuryl acrylate, tetrahydrofurfuryl acrylate, etc. 

[0140] 

Methacrylic acid ester (a carbon number of an alkyl group is alkylmetaacrylate of 1-10 preferably) : 
Methyl methacrylate, ethyl methacrylate, propyl methacrylate, Isopropyl methacrylate, amyl methacrylate, 
hexyl methacrylate, Cyclohexyl methacrylate, benzyl methacrylate, KURORU benzyl methacrylate, Octyl 
methacrylate, 2-hydroxyethyl methacrylate, 4-hydroxybutyl methacrylate, 5-hydroxypentyl methacrylate, 
2,2-dimethyl- 3-hydroxypropyl methacrylate, trimethylolpropanemono- methacrylate, pentaerythritol 
mono- methacrylate, furfuryl methacrylate, tetrahydrofurfuryl methacrylate, etc. 
[0141] 
Acrylamide : 

Acrylamide, N-alkyl acrylamide (the carbon numbers 1-10 as an alkyl group) For example, a methyl group, an 
ethyl group, a propyl group, a butyl group, t-butyl group, there are a heptyl group, an octyl group, a 
cyclohexyl group, a hydroxyethyl group, etc. N,N— dialkyl acrylamide (the carbon numbers 1-10 as an alkyl 
group) For example, N-hydroxyethyl N-methylacrylamide, N-2-acetamidoethyl N-acetylacrylamide, etc. 
with a methyl group, an ethyl group, a butyl group, an isobutyl group, an ethylhexyl group, a cyclohexyl group, 
etc. 
[0142] 

Methacrylamide : 

Methacrylamide, N-alkyl methacrylamide (the carbon numbers 1-10 as an alkyl group) For example, a methyl 
group, an ethyl group, t-butyl group, an ethylhexyl group, a hydroxyethyl group, N,N-dialkyl methacrylamide 
(as an alkyl group, there are an ethyl group, a propyl group, a butyl group, etc.), N-hydroxyethyl 
N-methylmethacrylamide, etc. with a cyclohexyl group etc. 
[0143] 

Allyl compound : 

Allyl ester (for example, allyl acetate, allyl caproate, caprylic acid allyl, lauric acid allyl, pulmitic acid allyl, 
stearic acid allyl, allyl benzoate, aceto allyl acetate, lactic acid allyl, etc.), allyloxy ethanol, etc. 
[0144] 
Vinyl ether : 

alkyl vinyl ether (for example, hexylvinyl ether and octylvinyl ether.) Decylvinyl ether, ethylhexyl vinyl ether, 
methoxy ethyl vinyl ether, Ethoxyethylvinyl ether, KURORU ethyl vinyl ether, 

1-methyl-2,2-dimethylpropylvinyl ether, 2-ethylbutylvinyl ether, hydroxyethyl vinyl ether, Diethylene-glycol 
vinyl ether, dimethylaminoethyl vinyl ether, diethylamino ethyl vinyl ether, butylamino ethyl vinyl ether, 
benzylvinyl ether, tetrahydrofurfuryl vinyl ether, etc. 
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[0145] 
Vinyl ester : 

Vinyl butyrate, vinyliso butyrate, vinyl trimethyl acetate, Vinyldiethyl acetate, a BINIRUBA rate, vinyl 
caproate, Vinyl KURORU acetate, vinyl dichloro acetate, vinyl methoxy acetate, vinylbutoxy acetate, 
vinylacetoacetate, vinyl lactate, vinyl-beta-phenyl butyrate, vinylcyclohexyl carboxylate, etc. Itaconic acid 
dialkyls; dimethyl itaconate, itaconic acid diethyl, dibutyl itaconate, etc. Dialkyl ester or monoalkyl ester 
species of boletic acid; dibutylfumarate etc. 
[0146] 

In addition, crotonic acid, itaconic acid, a maleic anhydride, maleimide, acrylonitrile, a methacrylonitrile, 

MAREIRO nitril, etc. 

[0147] 

In addition, copolymerization may be carried out as long as it is an unsaturated compound of a monomer 
equivalent to the above-mentioned various repeating units, and copolymerizable addition condensation 
nature. 
[0148] 

In resin, a content mole ratio of each repeating unit is suitably set up, in order to adjust the dry etching 
resistance of resist, standard developing solution fitness and substrate adhesion, a resist profile, resolution 
that is the general requirements of resist further, heat resistance, sensitivity, etc. 
[0149] 

A repeating unit which has the substructure which a hydroxyl group replaced by an 

aliphatic-cyclic-hydrocarbon group in resin (A) of this invention, or — desirable [ 5-45 mol% of content of a 
repeating unit expressed with general formula (I) ] among all the repeating units — more — desirable — 
10-40-mol % — it is 15-35-mol % still more preferably. 

desirable [ 20 - 70 mol% of content of a repeating unit which has an acidolysis nature group in resin (A) ] 
among all the repeating units — more — desirable — 24 - 65-mol % — they are 28 - 60-mol % still more 
preferably. 

desirable [ 24 - 55 mol% of content of a repeating unit expressed with general formula (II) in resin (A) ] 
among all the repeating units — more — desirable — 26 - 50-mol % — they are 28 - 45-mol % still more 
preferably. 

desirable [ 20 - 70 mol% of content of a repeating unit expressed with general formula (III) in resin (A) ] 
among all the repeating units — more — desirable — 25 - 65-mol % — they are 30 - 60-mol % still more 
preferably. 
[0150] 

desirable [ 5 in all the repeating units - 60 mol% of content of a repeating unit which has alicycle lactone 
structure in resin (A) ] — more — desirable — 10 - 55-mol % — they are 15 - 50-mol % still more 
preferably. 

desirable [ 5 in all the repeating units - 60 mol% of content of a repeating unit which has lactone structure in 
a side chain expressed with general formula (V) in resin (A) ] — more — desirable — 10 - 50-mol % — they 
are 15 - 45-mol % still more preferably. 

desirable [ 5 in all the repeating units - 60 mol% of content of a repeating unit which has lactone structure in 
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a side chain expressed with general formula (VI) in resin (A) ] — more — desirable — 10 - 50-mol % — they 
are 15 - 45-mol % still more preferably. 

desirable [ 5 in all the repeating units - 60 mol% of content of a repeating unit which has lactone structure in 
a side chain expressed with general formula (IV) in resin (A) ] — more — desirable — 10 - 50-mol % — they 
are 15 - 45-mol % still more preferably. 

As for a point of transparency to ArF light to resin, when a constituent of this invention is an object for ArF 

exposure, it is preferred not to have an aromatic group. 

[0151] 

Resin used for this invention is compoundable by a radical polymerization in accordance with a conventional 
method. As a method of compounding resin with a small degree of dispersion, it is also possible to mention a 
living-radical-polymerization method etc. 

As the general synthesis method, are a package or monomer species are taught to a reaction vessel in the 
middle of a reaction, After dissolving this in a solvent in which various monomers may be dissolved if needed 
and being uniform, a polymerization is made to start using radical initiators (an azo initiator, peroxide, etc.) of 
heating and marketing if needed under inert gas atmospheres, such as nitrogen and argon. An initiator is 
added by an addition or division by request, after ending reaction, it supplies to a solvent and desired 
polymer is collected by methods, such as a granular material or solid recovery. 
[0152] 

In a polymerization, as a desirable solvent, for example Amide solvents, such as N,N-dimethylacetamide, 
Glycol ether solvents, such as propylene glycol monomethyl ether and diethylene glycol dimethyl ether, 
Ketone solvent, such as alkyl lactate solvents, such as ethyl lactate, and methyl ethyl ketone, Lactone 
solvents, such as cyclic ether solvents, such as a tetrahydrofuran, and gamma butyrolactone, Nitrile 
solvents, such as propylene-glycol-monomethyhether monoalkyl ether ester solvents, such as carbonate 
solvents, such as propylene carbonate, and propylene-glycol-monomethyl-ether acetate, acetonitrile, and 
butyronitrile, can be mentioned. A solvent kind is independent or can be used as a mixed solvent. 
[0153] 

80 ** - 170 ** of reaction temperature [ 90 ** - 150 ** of] is 100 ** - 130 ** still more preferably more 
preferably. If reaction temperature is too high, it is not efficient decomposition of a monomer, that reaction 
conversion falls conversely, etc. In order that reaction temperature may affect a molecular weight, it is 
preferred to manage at target temperature of **3 **, and also it is preferred to manage at target 
temperature of **1 **. 

About reaction concentration, it is below 22 mass %, and below 20 mass % is below 15 mass % still more 

preferably preferably. 

[0154] 

As a polymerizing method, the dropping polymerizing method is preferred. The dropping polymerizing method 
is the method of adding, while reaction mixture is divided into the initial watch and dropping side (initial 
watch solution) (dropping solution) and a dropping solution is dropped at an initial watch solution. A method 
of receiving this is the package polymerizing method for teaching a reaction solution first to a reaction 
apparatus by package, and adding an initiator. It is more desirable to prepare many reaction monomer 
species by the dropping solution side also in the dropping polymerizing method. A method of also adding a 
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radical initiator to the dropping solution side is desirable. Of course, monomer species and a radical initiator 
are not cared about as another solution. 

The longer one is preferred also for drop time. It is 3 hours or more preferably, and is 6 hours or more still 
more preferably preferably for 4 hours or more. However, when too long, it is not efficient on work. 
[0155] 

Next, a method of narrow-dispersal degree-ization by a refined stage supplying reaction mixture to a poor 
solvent, or performing a poor solvent in a crystallization stage added to reaction mixture, A method of 
feeding into a poor solvent a solution which replaced reaction mixture by other good solvents or a granular 
material after crystallization, and a solution which dissolved a wet cake in a good solvent, or performing a 
poor solvent by judgment reprecipitation added in this solution, etc. are mentioned. As for a good solvent, 
the above-mentioned reactional solvent is mentioned. As a poor solvent, hydrocarbon solvents, such as 
distilled water, methanol, ethanol, isopropanol, hexane, heptane, toluene, can be mentioned. 
[0156] 

as for weight average molecular weight of resin (A) concerning this invention, 3,000-30,000 are preferred as 
a polystyrene reduced property by the GPC method — more — desirable — 4500-15,000 — it is 
4,000-8,000 especially preferably. Such a molecular weight range is preferred in respect of improvement in 
sensitivity, and SCUM prevention. Since heat resistance and dry etching resistance degradation are seen by 
less than 3,000, weight average molecular weight is undesirably [ so ], and it is **. 
[0157] 

moreover — as the degree of dispersion (Mw/Mn) of resin concerning this invention — desirable — 1.8 or 

less — more — desirable — 1.3-1.8 — it is 1.5-1.8 especially preferably. 

The range of such a degree of dispersion is preferred in respect of density dependency. 

[0158] 

Loadings in the whole constituent of all the resin concerning this invention have preferred 40 in all the resist 

solid content - 99.99 mass %, and are 50 to 99.97 mass % more preferably. 

[0159] 

[2](B) A compound which generates acid by the exposure of active light or radiation (photo-oxide 
generating agent) 

A photo-oxide generating agent used by this invention is a compound which generates acid by the exposure 

of active light or radiation. 

[0160] 

As a photo-oxide generating agent used by this invention, a photoinitiator of optical cationic polymerization, 
a publicly known light (400-200-nm ultraviolet rays and a far ultraviolet ray — preferably especially) 
currently used for a photoinitiator of an optical radical polymerization, an optical decolorizing agent of 
coloring matter, optical alterant, or micro resist Compounds which generate acid by g line, h line, i line, KrF 
excimer laser light, ArF excimer laser light, an electron beam, X-rays, a molecular beam, or an ion beam, and 
those mixtures can be used choosing them suitably. 
[0161] 

As a photo-oxide generating agent used for other this inventions, For example, diazonium salt, ammonium 
salt, phosphonium salt, iodonium salt, Onium salt, such as sulfonium salt, a seleno NIUMU salt, and arsonium 
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salt, An organic halogenated compound, an organic metal/organic halogenated compound, a photo-oxide 
generating agent that has o-nitrobenzyl type protective group, A compound which is represented by imino 
sulfonate etc. and which carries out a photolysis and generates sulfonic acid, a disulfon compound, an 
diazoketo sulfone, an diazodisulfon compound, etc. can be mentioned. 

A basis which generates acid by such lights, or a compound which introduced a compound into a main chain 

or a side chain of polymer can be used. 

[0162] 

Furthermore, V.N.R.Pillai, Synthesis, (1), 1 (1980), A. Abad etal, Tetrahedron Lett, (47) 4555 (1971), D.H.R. A 
compound which generates acid by light of a statement can also be used for Barton etal, J.Chem.Soc, (C), 
329 (1970), U.S. Pat. No. 3,779,778, European patent No. 126,712, etc. 
[0163] 

In a compound which decomposes by the exposure of the above-mentioned active light or radiation, and 
generates acid, especially other photo-oxide generating agents effectively used together are explained 
below. 

(1) An oxazole derivative expressed with a following general formula (PAG1) which a trihalomethyl group 
replaced. 

[0164] 

[Formula 51] 
[0165] 

R 20 ' shows among a formula the aryl group or alkenyl group which is not replaced [ substitution or ]. Y shows 
a chlorine atom or a bromine atom. 

Although the following compounds can specifically be mentioned, it is not limited to these. 
[0166] 

[Formula 52] 
[0167] 

(2) Sulfonium salt expressed with a following general formula (PAG4). 
[0168] 

[Formula 53] 
[0169] 

Here, R 203 , R 204 , and R 205 show respectively the alkyl group which is not replaced [ substitution or ] and an 

aryl group independently. 

[0170] 

Z is shown and an opposite anion For example, BF 4 , AsF 6 , PF 6 , SbF 6 , SiF 6 2 , Perfluoro 
alkane-sulfonic-acid anions, such as CI0 4 " and CF 3 S0 3 ~, Condensation polynuclear aromatic-sulfonic-acid 
anions, such as a pentafluoro benzenesulfonic acid anion and a naphthalene-1 -sulfonate anion, 
anthraquinone sulfonic acid Although an anion, a sulfonic group content color, etc. can be mentioned, it is 
not limited to these. 
[0171] 

Two of R 203 , R 204 , and R 205 may be combined via each single bond or substituent. 
[0172] 
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Although a compound shown below as an example is mentioned, it is not limited to these. 
[0173] 

[Formula 54] 
[0174] 

[Formula 55] 
[0175] 

[Formula 56] 
[0176] 

[Formula 57] 
[0177] 

[Formula 58] 
[0178] 

[Formula 59] 
[0179] 

[Formula 60] 
[0180] 

[Formula 61] 
[0181] 

[Formula 62] 
[0182] 

[Formula 63] 
[0183] 

[Formula 64] 
[0184] 

[Formula 65] 
[0185] 

In the above, Ph expresses a phenyl group. 

The above-mentioned onium salt shown by a general formula (PAG4) is publicly known, for example, can be 
compounded by a method of a statement to U.S. Pat. No. 2,807,648 and said 4,247,473 No., JP,53-101,331,A, 
etc. 
[0186] 

(3) An imino sulfonate derivative expressed with a general formula (PAG6). 
[0187] 

[Formula 66] 
[0188] 

R 206 shows among a formula the alkyl group which is not replaced [ substitution or ] and an aryl group. A 
shows the alkylene group which is not replaced [ substitution or ], an alkenylene group, and an allylene group. 
[0189] 

Although the compound shown below as an example is mentioned, it is not limited to these. 
[0190] 
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[Formula 67] 
[0191] 

[Formula 68] 
[0192] 

[Formula 69] 
[0193] 

[Formula 70] 
[0194] 

(4) The diazodisulfon derivative expressed with a following general formula (PAG7). 
[0195] 

[Formula 71] 
[0196] 

R expresses here a straight chain, branching, an annular alkyl group, or an aryl group that may be replaced. 

Although a compound shown below as an example is mentioned, it is not limited to these. 

[0197] 

[Formula 72] 
[0198] 

[Formula 73] 
[0199] 

the addition of these photo-oxide generating agents is usually used in the range of 0.01 - 30 mass % on the 
basis of the solid content in a constituent — desirable — 0.3 to 20 mass % — it is used in the range of 0.5 
- 10 mass % still more preferably. 

There is a tendency they to become the tendency for sensitivity to become low if there are few additions of 
a photo-oxide generating agent than 0.001 mass %, and for the optical absorption of resist to become high 
too much, and for aggravation of a profile and a process (especially bake) margin to become narrow if there 
are more additions than 30 mass %. 
[0200] 

[3]Other additive agents 

A resist composition of this invention can be made to contain a compound etc. which promote solubility 
over a surface-active agent, an organic base nature compound, an acidolysis nature lysis inhibition 
compound, a color, a plasticizer, a photosensitizer, and a developing solution further if needed. 
[0201] 

(C) Surface-active agent 

As for a resist composition of this invention, it is preferred to contain either a fluorine system and/or a 
silicon system surface-active agent (a fluorochemical surfactant and a silicon system surface-active agent, 
a surface-active agent containing both a fluorine atom and a silicon atom) and two sorts or more. 
When a resist composition of this invention contains the above-mentioned surface-active agent, it becomes 
possible to give adhesion and a resist pattern with few developing defects especially in 250 nm or less, 
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sensitivity good at the time of use of an exposure light source of 220 nm or less, and resolution. 
As these surface-active agents, for example JP,62-36663,A, JP,61-226746,A, JP,61-226745,A, 
JP,62-170950,A, JP,63-34540,A, JPJ-2301 65,A, JP,8-62834,A, JP,9-54432,A, JP,9-5988,A, 
JP,2002-277862,A, a U.S. Pat. No. 5405720 specification, The No. 5360692 specification, the No. 5529881 
specification, the No. 5296330 specification, the No. 5436098 specification and the No. 5576143 
specification — said — The No. 529451 1 specification and a surface-active agent given [ the ] in the No. 
5824451 specification can be mentioned, and a surface-active agent of the following marketing can also be 
used as it is. 

As a surface-active agent of marketing which can be used, for example EFUTOPPUEF301 , EF303, (made in 
new Akita Chemicals), Fluorad FC430, 431 (made by Sumitomo 3M),the megger fuck F171, F173, F176, F189, 
R08 (made by Dainippon Ink & Chemicals, Inc.), A fluorochemical surfactant or silicon system surface-active 
agents, such as the Sir chlorofluocarbon S-382, SCs 101, 102, 103, 104, 105, and 106 (made by Asahi Glass 
Co., Ltd.), and Troysol S-366 (made in Troy Chemical), can be mentioned. Polysiloxane polymer KP-341 
(made by Shin-Etsu Chemical Co., Ltd.) can be used as a silicon system surface-active agent. 
[0202] 

Besides a publicly known thing as shown above as a surface-active agent, A surface-active agent using a 
polymer which has the fluoro aliphatic group drawn from a fluoro aliphatic compound manufactured by the 
telomerization method (called the telomer process) or the co-oligomerization method (called the oligomer 
method) can be used. A fluoro aliphatic compound is compoundable by a method indicated to 
JP,2002-90991,A. 

As a polymer which has a fluoro aliphatic group, a copolymer with a monomer, acrylate (poly (oxyalkylene)), 
and/or (poly (oxyalkylene)) methacrylate which have a fluoro aliphatic group is preferred, Block 
copolymerization also of what is distributed irregularly may be carried out. As a poly (oxyalkylene) group, A 
poly (oxyethylene) group, a poly (oxypropylene) group, a poly (oxybutylene) basis, etc. are mentioned, A unit 
which has the alkylene of different chain length in the same chain length, such as poly (block coupling frame 
of oxyethylene, oxypropylene, and oxyethylene) and a poly (block coupling frame of oxyethylene and 
oxypropylene) basis, may be sufficient. A copolymer of a monomer and acrylate (poly (oxyalkylene)) (or 
methacrylate) which have a fluoro aliphatic group not only in a copolymer 2 yuan, A monomer which has two 
or more sorts of different fluoro aliphatic groups, and a copolymer of three or more element systems which 
carried out copolymerization of two or more sorts of different acrylate (poly (oxyalkylene)) (or methacrylate) 
etc. simultaneously may be sufficient. 

For example, the megger fuck F1 78, F-470, F-473, F-475, F-476, and F-472 (made by Dainippon Ink & 
Chemicals, Inc.) can be mentioned as a commercial surface-active agent. A copolymer of acrylate (or 
methacrylate) and acrylate (poly (oxyalkylene)) (or methacrylate) which have C 6 F 13 group, A copolymer of 
acrylate (or methacrylate), acrylate (poly (oxyethylene)) (or methacrylate), and acrylate (poly 
(oxypropylene)) (or methacrylate) which have C 6 F, 3 group, A copolymer of acrylate (or methacrylate) and 
acrylate (poly (oxyalkylene)) (or methacrylate) which have C 8 F, 7 group, A copolymer etc. of acrylate (or 
methacrylate), acrylate (poly (oxyethylene)) (or methacrylate), and acrylate (poly (oxypropylene)) (or 
methacrylate) which have C 8 F 17 group can be mentioned. 
[0203] 
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the amount of surface-active agent used receives the resist composition whole quantity (except for a 

solvent) — desirable — 0.0001 to 2 mass % — it is 0.001 to 1 mass % more preferably. 

[0204] 

As a surface-active agent which can be used besides the above, Specifically Polyoxyethylene lauryl ether, 
polyoxyethylene stearylether, Polyoxyethylene alkyl ether, such as polyoxyethylene cetyl ether and 
polyoxyethylene oleylether. Polyoxyethylene alkyl aryl ether, such as polyoxyethylene octylphenol ether and 
polyoxyethylene nonyl phenol ether. Polyoxyethylene polyoxypropylene block copolymer. Sorbitan 
monolaurate, sorbitan monopalmitate, sorbitan monostearate, Sorbitan fatty acid ester species, such as 
sorbitan monooleate, sorbitan trioleate, and sorbitan tristearate, Polyoxyethylene sorbitan monolaurate, 
polyoxyethylene sorbitan monopalmitate, The Nonion system surface-active agents, such as 
polyoxyethylene sorbitan fatty acid ester, such as polyoxyethylenesorbitan monostearate, polyoxyethylene 
sorbitan trioleate, and polyoxyethylene sorbitan tristearate, etc. can be mentioned. 
[0205] 

(D) Organic base nature compound 

A desirable organic base nature compound which can be used by this invention is a compound whose 
basicity is stronger than phenol. A nitrogen-containing basic compound is especially preferred, for example, 
structure expressed with following (A) - (E) is mentioned. 
[0206] 

[Formula 74] 
[0207] 

Here R 250 , R 25 \ and R 252 , Respectively, independently, it is the substitution or the unsubstituted aryl group of 
a hydrogen atom, the alkyl group of the carbon numbers 1-6, the amino alkyl group of the carbon numbers 
1-6, the hydroxyalkyl group of the carbon numbers 1-6, or the carbon numbers 6-20, and it may combine 
with each other and R 25 ' and R 252 may form a ring here. 
[0208] 

[Formula 75] 
[0209] 

(R 253 , R 254 , R 255 , and R 256 show the alkyl group of the carbon numbers 1-6 independently respectively among a 
formula) 

A desirable compound is a nitrogen-containing basic compound which has two or more nitrogen atoms of 
different chemical environment in a monad, and is a compound which has especially a compound or 
alkylamino group including both ring structures containing the amino group and nitrogen atom which are not 
replaced [ substitution or ] preferably. As a desirable example, the aminopyridine which is not replaced [ the 
guanidine which is not replaced / substitution or / substitution, or ], The aminopyrrolidine which is not 
replaced [ the amino alkyl pyridine which is not replaced / substitution or / substitution or ], the inda which 
is not replaced [ substitution or ] — the pyrazole which is not replaced [ sol, substitution, or ]. The 
pyrimidine which is not replaced [ the pyrazine which is not replaced / substitution or /, substitution or ], 
The imidazoline which is not replaced [ the pudding which is not replaced / substitution or /, substitution 
or ], The amino alkyl morpholine etc. which is not replaced [ the amino morpholine which is not replaced / 
the piperazine which is not replaced / the pyrazoline which is not replaced / substitution or /, substitution, 
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or /, substitution or non-substituted piperidine, substitution, or /, substitution, or ] are mentioned. 
Desirable substituents are an amino group, an amino alkyl group, an alkylamino group, an amino aryl group, 
an arylamino group, an alkyl group, an alkoxy group, an acyl group, an acyloxy group, an aryl group, an aryloxy 
group, a nitro group, a hydroxyl group, and a cyano group. 
[0210] 

As a desirable example of a nitrogen-containing basic compound, guanidine, 1 ,1-dimethylguanidine, 1,1,3,3, - 
tetramethyl guanidine, 2-aminopyridine, 3-aminopyridine, 4-aminopyridine, 2-dimethylamino pyridine, 
4-dimethylaminopyridine, 2-diethylamino pyridine, 2-(aminomethyl) pyridine, 2-amino-3-methylpyridine, 
2-amino-4-methylpyridine, 2-amino-5-methylpyridine, 2-amino-6-methylpyridine, 3-aminoethyl pyridine, 

4- aminoethyl pyridine, 3-aminopyrrolidine, A piperazine, N-(2-aminoethyl) piperazine, N-(2-aminoethyl) 
piperidine, 4-amino-2,2,6,6-tetramethylpiperidine, 4-piperidino piperidine, 2-imino piperidine, 
1-(2-aminoethyl) pyrrolidine, a pyrazole, 3-amino-5-methyl pyrazole, a 5-amino-3-methyl-1-p-tolyl 
pyrazole, Pyrazine, 2-(aminomethyl)-5-methyl pyrazine, pyrimidine, 2,4-diaminopyrimidine, 
4,6-dihydroxypyrimidine, 2-pyrazoline, 3-pyrazoline, N-amino morpholine, N-(2-aminoethyl) morpholine, 1, 

5- diazabicyclo [4.3.0]Non-5-ene, 1, 8-diazabicyclo [5.4.0] Undec-7-ene, 1, 4-diazabicyclo [2.2.2]Octane, 
2,4,5-triphenylimidazole, N-methylmorpholine, The 3rd class morpholine derivatives, such as 
N-ethylmorpholine, N-hydroxyethyl morpholine, N-benzylmorpholine, and cyclohexyl morpholino ethyl 
thiourea (CHMETU), and hindered amine (for example, this gazette) given in JP,1 1-52575.A Although a thing 
of a statement, etc. are mentioned to [0005], it is not limited to this. 

[0211] 

Especially a desirable example is 1 and 5-diazabicyclo. [4.3.0]Non-5-ene, 1, 8-diazabicyclo 
[5.4.0]Undec-7-ene, 1, 4-diazabicyclo [2.2.2]Octane, 4-dimethylaminopyridine, hexamethylenetetramine, 
Hindered amine, such as the 3rd class morpholines, such as 4,4-dimethylimidazoline, pyrrole, pyrazoles, 
imidazole derivatives, pyridazines, pyrimidines, and CHMETU, and bis(1 ,2,2,6, 6-pentamethyl 
4-piperidyl)SEBAGETO, can be mentioned. 

1, 5-diazabicyclo especially [4.3.0]Non-5-ene, 1, 8-diazabicyclo [5.4.0]Undec-7-ene, 1, 4-diazabicyclo 
[2.2.2]Octane, 4-dimethylaminopyridine, hexamethylenetetramine, CHMETU, and bis(1 ,2,2, 6, 6-pentamethyl 
4-piperidyl)SEBAGETO are preferred. 
[0212] 

These nitrogen-containing basic compounds are independent, or are combined two or more sorts and used, 
the amount of nitrogen-containing basic compound used receives solid content of all the constituents of a 
resist composition of this invention — usually — 0.001 to 10 mass % — it is 0.01 to 5 mass % preferably. An 
effect of addition of the above-mentioned nitrogen-containing basic compound is not acquired by less than 
0.001 mass %. On the other hand, when 10 mass % is exceeded, there is a tendency for the development 
nature of a fall of sensitivity or a non-exposed area to get worse. 
[0213] 

A resist composition of this invention is melted in a solvent which dissolves each above-mentioned 
ingredient, and is applied on a base material. As a solvent used here, ethylene dichloride, cyclohexanone, 
Cyclopentanone, 2-heptanone, gamma-butyrolactone, methyl ethyl ketone, Ethylene glycol monomethyl 
ether, ethylene glycol monoethyl ether, 2-methoxy ethyl acetate, ethylene glycol monoethyl ether acetate, 
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Propylene glycol monomethyl ether (PGME), propylene-glycol-monomethyl-ether acetate (PGMEA), 
Ethylene carbonate, toluene, ethyl acetate, butyl acetate, methyl lactate, Ethyl lactate, methoxy methyl 
propionate, and ethoxyethyl propionate, methyl pyruvate, ethyl pyruvate, pyruvic acid propyl, 
N.N-dimethylformamide, dimethyl sulfoxide, N-methyl pyrrolidone, a tetrahydrofuran, etc. are preferred — 
these solvents — it is used, independent or mixing. 
[0214] 

Also in the above, as a desirable solvent, propylene-glycol-monomethyl-ether acetate, 2-heptanone, 
gamma-butyrolactone, ethylene glycol monomethyl ether, Ethylene glycol monoethyl ether, ethylene glycol 
monoethyl ether acetate, Propylene glycol monomethyl ether, propylene glycol monoethyl ether, Ethylene 
carbonate, butyl acetate, methyl lactate, ethyl lactate, methoxy methyl propionate, and ethoxyethyl 
propionate, N-methyl pyrrolidone, and a tetrahydrofuran can be mentioned. 
[0215] 

it is preferred to do the 3-25 mass % dissolution of the above-mentioned resin, a photo-oxide generating 
agent, etc. as total-solids concentration at a solvent — more — desirable — five to 22 mass % — it is 
seven to 20 mass % still more preferably. 
[0216] 

Such a resist composition of this invention is applied on a substrate, and forms a thin film. As for thickness 
of this coat, 0.2-1 .2 micrometers is preferred. 

As a substrate which can be used, the usual BareSi board, an SOG board, or a substrate that has an 
inorganic antireflection film of a statement next can be mentioned. 

Commercial inorganic matter or an organic antireflection film can be used as occasion demands. 
[0217] 

As an antireflection film, inorganic film types, such as titanium, a titanium dioxide, titanium nitride, chrome 
oxide, carbon, and alpha-silicon, and an organic layer type which consists of an extinction agent and a 
polymeric material can use. The former needs equipment of a vacuum evaporator, a CVD system, a 
sputtering system, etc. for film formation. As an organic antireflection film, for example A condensation 
product of a diphenylamine derivative given in JP, 7-6961 1,B, and formaldehyde denaturation melamine resin, 
What consists of alkalis soluble resin and an extinction agent, a maleic anhydride copolymer given in a U.S. 
Pat. No. 5294680 item, and a reactant of a diamine type extinction agent, A thing containing a resin binder 
given in JP,6-1 1 8631 ,A, and a methylolmelamine system heat cross linking agent, An acrylic resin type 
antireflection film which has a carboxylic acid group, an epoxy group, and an extinction group given in 
JP,6-1 18656,A in the same intramolecular, What consists of methylolmelamine and a benzophenone series 
extinction agent given in JP, 8-871 1 5,A, a thing which added a low molecule extinction agent to polyvinyl 
alcohol resin given in JP,8-1 79509,A, etc. are mentioned. 

DUV30 series by brewer Saiensu-Sha, DUV-40 series, ARC25, AC-2 made from SHIPURE, AC-3, AR19, 

and AR20 grade can also be used as an organic antireflection film. 

[0218] 

On a substrate (example: silicon / diacid-ized silicon covering) which is used for manufacture of a precision 
integrated circuit device, the above-mentioned resist liquid (on a substrate which was able to provide the 
above-mentioned antireflection film as occasion demands), A good resist pattern can be obtained by 
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exposing through a predetermined mask after spreading with suitable coating methods, such as a spinner 
and a coating machine, and developing negatives by performing bake. As exposing light, it is light with a 
wavelength of 150 nm - 250 nm preferably here. Specifically, a KrF excimer laser (248 nm), an ArF excimer 
laser (193 nm), F 2 excimer laser (157 nm), X-rays, an electron beam, etc. are mentioned. 
[0219] 

As a developing solution, sodium hydroxide, a potassium hydrate, sodium carbonate, Inorganic alkali, such as 
a sodium silicate, metasilicic acid sodium, and an ammonia solution. Primary amines, such as ethylamine and 
n-propylamine, diethylamine, Tertiary amines, such as secondary amines, such as di-n-butylamine, 
triethylamine, and methyldiethylamine. Alcohol amines, such as dimethylethanolamine and triethanolamine. 
Alkaline aqueous solutions (usually 0.1 to 10 mass %), such as cyclic amines, such as quarternary ammonium 
salt, such as tetramethylammonium hydroxide and tetraethylammoniumhydroxide, pyrrole, and PIHERIJIN, 
can be used. Alcohols and a surface-active agent can also be used for the above-mentioned alkaline 
aqueous solution, carrying out adequate amount addition. 
[0220] 
[Example] 

Hereafter, although an example explains this invention still more concretely, this invention is not limited to 

the following examples. 

[0221] 

As synthetic example (1) - (10), the synthesizing method was changed into the following, the resin which has 
a repeating unit of resin (1) of illustration was compounded to it, and resin (1-1) - (1-10) was obtained. 
Measurement of Tg of resin used SSC5020 by SEIKO electronic industry incorporated company. 
[0222] 

Composition of synthetic example (1) resin (1-1) 

2-adamanthyl 2-propyl methacrylate, norbornane lactone acrylate, Dihydroxy adamantane methacrylate 
was taught at a rate of 35/45/20, it dissolved in propylene-glycohmonomethyl-ether acetate / 
propylene-glycol-monomethyl-ether =7/3 mixed solvent, and the solution 450g of 22% of solids 
concentration was prepared, this solution — the Wako Pure Chem make V-601 — 1 .5-mol% — in addition, 
this was dropped at the propylene-glycol-monomethyl-ether acetate / 

propylene-glycol-monomethyl-ether =7/3 mixed solvent 50g heated at 120 ** over 6 hours under a 
nitrogen atmosphere. Reaction mixture was stirred after the end of dropping for 2 hours. Reaction mixture 
was cooled to the room temperature after ending reaction, and resin (1-1) which is a separation object 
about crystallization and the white powder which deposited was collected to the mixed solvent 5L of 
heptane/ethyl acetate =9/1. 

There was 35/44 21 polymer composition ratio for which it asked from NMR. The weight average molecular 
weight of the standard polystyrene conversion searched for by GPC measurement was 6200, and the 
degree of dispersion was 1.69. The glass transition point temperature of the obtained resin (1-1) was 157 **. 
[0223] 

Composition of synthetic example (2) resin (1-2) 

2-adamanthyl 2-propyl methacrylate, norbornane lactone acrylate, Dihydroxy adamantane methacrylate 
was taught at a rate of 35/45/20, it dissolved in propylene-glycol-monomethyl-ether acetate / 
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propylene-glycol-monomethyl-ether =7/3 mixed solvent, and the solution 450g of 22% of solids 
concentration was prepared, this solution — the Wako Pure Chem make V-601 — 2-mol% — in addition, 
this was dropped at the propylene-glycol-monomethyl-ether acetate / 

propylene-glycol-monomethyl-ether =7/3 mixed solvent 50g heated at 120 ** over 6 hours under a 
nitrogen atmosphere. Reaction mixture was stirred after the end of dropping for 2 hours. Reaction mixture 
was cooled to the room temperature after ending reaction, and resin (1-2) which is a separation object 
about crystallization and the white powder which deposited was collected to the mixed solvent 5L of 
heptane/ethyl acetate =9/1. 

There was 35/44 21 polymer composition ratio for which it asked from NMR. The weight average molecular 
weight of the standard polystyrene conversion searched for by GPC measurement was 5100, and the 
degree of dispersion was 1.58. The glass transition point temperature of the obtained resin (1-2) was 151 **. 
[0224] 

Composition of synthetic example (3) resin (1-3) 

2-adamanthyl 2-propyl methacrylate, norbornane lactone acrylate, Dihydroxy adamantane methacrylate 
was taught at a rate of 35/45/20, it dissolved in propylene-glycol-monomethyl-ether acetate / 
propylene-glycol-monomethyl-ether =7/3 mixed solvent, and the solution 450g of 22% of solids 
concentration was prepared, this solution — the Wako Pure Chem make V-601 — 1-mol% — in addition, 
this was dropped at the propylene-glycol-monomethyl-ether acetate / 

propylene-glycol-monomethyl-ether =7/3 mixed solvent 50g heated at 120 ** over 6 hours under a 
nitrogen atmosphere. Reaction mixture was stirred after the end of dropping for 2 hours. Reaction mixture 
was cooled to the room temperature after ending reaction, and resin (1-3) which is a separation object 
about crystallization and the white powder which deposited was collected to the mixed solvent 5L of 
heptane/ethyl acetate =9/1. 

There was 35/44 21 polymer composition ratio for which it asked from NMR. The weight average molecular 
weight of the standard polystyrene conversion searched for by GPC measurement was 7500, and the 
degree of dispersion was 1.75. The glass transition point temperature of the obtained resin (1-3) was 171 **. 
[0225] 

Composition of synthetic example (4) resin (1-4) 

2-adamanthyl 2-propyl methacrylate, norbornane lactone acrylate, Dihydroxy adamantane methacrylate 
was taught at a rate of 35/45/20, it dissolved in propylene-glycohmonomethyl-ether acetate / 
propylene-glycol-monomethyl-ether =7/3 mixed solvent, and the solution 450g of 22% of solids 
concentration was prepared, this solution — the Wako Pure Chem make V-601 — 3.5-mol% — in addition, 
this was dropped at the propylene-glycol-monomethyl-ether acetate / 

propylene-glycol-monomethyl-ether =7/3 mixed solvent 50g heated at 120 ** over 6 hours under a 
nitrogen atmosphere. Reaction mixture was stirred after the end of dropping for 2 hours. Reaction mixture 
was cooled to the room temperature after ending reaction, and resin (1-4) which is a separation object 
about crystallization and the white powder which deposited was collected to the mixed solvent 5L of 
heptane/ethyl acetate =9/1. 

There was 34/45 21 polymer composition ratio for which it asked from NMR. The weight average molecular 
weight of the standard polystyrene conversion searched for by GPC measurement was 4400, and the 
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degree of dispersion was 1.45. The glass transition point temperature of the obtained resin (1-4) was 145 **. 
[0226] 

Composition of synthetic example (5) resin (1-5) 

2-adamanthyl 2-propyl methacrylate, norbornane lactone acrylate, Dihydroxy adamantane methacrylate 
was taught at a rate of 35/45/20, it dissolved in methyl-ethyl-ketone/propylene-glycol-monomethyl-ether 
=7/3 mixed solvent, and the solution 450g of 22% of solids concentration was prepared, this solution — the 
Wako Pure Chem make V-601 — 9-mol% — in addition, this was dropped at the 

methyl-ethyl-ketone/propylene-glycol-monomethyl-ether =7/3 mixed solvent 50g heated at 80 ** over 6 
hours under a nitrogen atmosphere. Reaction mixture was stirred after the end of dropping for 2 hours. 
Reaction mixture was cooled to the room temperature after ending reaction, and resin (1-5) which is a 
separation object about crystallization and the white powder which deposited was collected to the mixed 
solvent 5L of heptane/ethyl acetate =9/1. There was 35/44 21 polymer composition ratio for which it asked 
from NMR. The weight average molecular weight of the standard polystyrene conversion searched for by 
GPC measurement was 6300, and the degree of dispersion was 1 .78. The glass transition point temperature 
of the obtained resin (1-5) was 159 **. 
[0227] 

Composition of synthetic example (6) resin (1-6) 

2- adamanthyl 2-propyl methacrylate, norbornane lactone acrylate, Dihydroxy adamantane methacrylate 
was taught at a rate of 35/45/20, it dissolved in propylene-glycol-monomethyl-ether acetate / 

3- methoxy-1-butanol =7/3 mixed solvent, and the solution 450g of 22% of solids concentration was 
prepared, this solution — the Wako Pure Chem make V-601 — 0.6-mol% — in addition, this was dropped at 
the propylene-glycol-monomethyl-ether acetate / 3-methoxy-1-butanol =7/3 mixed solvent 50g heated at 
1 30 ** over 6 hours under a nitrogen atmosphere. Reaction mixture was stirred after the end of dropping for 
2 hours. Reaction mixture was cooled to the room temperature after ending reaction, and resin (1-6) which 
is a separation object about crystallization and the white powder which deposited was collected to the 
mixed solvent 5L of heptane/ethyl acetate =9/1. 

There was 35/44 21 polymer composition ratio for which it asked from NMR. The weight average molecular 
weight of the standard polystyrene conversion searched for by GPC measurement was 7100, and the 
degree of dispersion was 1.73. The glass transition point temperature of the obtained resin (1-6) was 167 **. 
[0228] 

Composition of synthetic example (7) resin (1-7) 

2-adamanthyl 2-propyl methacrylate, norbornane lactone acrylate, and dihydroxy adamantane methacrylate 
were taught at a rate of 35/45/20, it dissolved in the THF solvent, and the solution 450g of 22% of solids 
concentration was prepared, this solution — the Wako Pure Chem make V-601 — 9-mol% — in addition, 
this was dropped at the THF solvent 50g heated at 65 ** over 6 hours under a nitrogen atmosphere. 
Reaction mixture was stirred after the end of dropping for 2 hours. Reaction mixture was cooled to the room 
temperature after ending reaction, and resin (1-7) which is a separation object about crystallization and the 
white powder which deposited was collected to the mixed solvent 5L of heptane/ethyl acetate =9/1. 
There was 35/44 21 polymer composition ratio for which it asked from NMR. The weight average molecular 
weight of the standard polystyrene conversion searched for by GPC measurement was 7700, and the 
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degree of dispersion was 1.95. The glass transition point temperature of the obtained resin (1-7) was 168 **. 
[0229] 

Composition of synthetic example (8) resin (1-8) (resin for comparison) 

2-adamanthyl 2-propyl methacrylate, norbornane lactone acrylate, Dihydroxy adamantane methacrylate 
was taught at a rate of 35/45/20, it dissolved in propylene-glycol-monomethyl-ether acetate / 
propylene-glycol-monomethyl-ether =7/3 mixed solvent, and the solution 450g of 22% of solids 
concentration was prepared, this solution — the Wako Pure Chem make V-601 — 8-mol% — in addition, 
this was dropped at the propylene-glycol-monomethyl-ether acetate / 

propylene-glycol-monomethyl-ether =7/3 mixed solvent 50g heated at 80 ** over 6 hours under a nitrogen 
atmosphere. Reaction mixture was stirred after the end of dropping for 2 hours. Reaction mixture was 
cooled to the room temperature after ending reaction, and resin (1-8) which is a separation object about 
crystallization and the white powder which deposited was collected to the mixed solvent 5L of 
heptane/ethyl acetate =9/1. 

There was 35/44 21 polymer composition ratio for which it asked from NMR. The weight average molecular 
weight of the standard polystyrene conversion searched for by GPC measurement was 8500, and the 
degree of dispersion was 1.98. The glass transition point temperature of the obtained resin (1-8) was 183 **. 
[0230] 

Composition of synthetic example (9) resin (1-9) (resin for comparison) 

2-adamanthyl 2-propyl methacrylate, norbornane lactone acrylate, Dihydroxy adamantane methacrylate 
was taught at a rate of 35/45/20, it dissolved in propylene-glycol-monomethyl-ether acetate / 
propylene-glycol-monomethyl-ether =7/3 mixed solvent, and the solution 450g of 22% of solids 
concentration was prepared, this solution — the Wako Pure Chem make V-601 — 8-mol% — in addition, 
this was dropped at the propylene-glycol-monomethyl-ether acetate / 

propylene-glycol-monomethyl-ether =6/4 mixed solvent 50g heated at 120 ** over 6 hours under a 
nitrogen atmosphere. Reaction mixture was stirred after the end of dropping for 2 hours. Reaction mixture 
was cooled to the room temperature after ending reaction, and resin (1-9) which is a separation object 
about crystallization and the white powder which deposited was collected to the mixed solvent 5L of 
heptane/ethyl acetate =9/1. 

There was 34/45 21 polymer composition ratio for which it asked from NMR. The weight average molecular 
weight of the standard polystyrene conversion searched for by GPC measurement was 3200, and the 
degree of dispersion was 1.49. The glass transition point temperature of the obtained resin (1-9) was 118**. 
[0231] 

Composition of synthetic example (10) resin (1-10) 

The methanol 200g was added having dissolved in 90 g of methyl ethyl ketone, and stirring 10 g of resin 
(1-3) compounded in the synthetic example (3), and it stirred for 10 minutes. It settled after the end of 
stirring for 2 hours, and the decantation of the upper layer was carried out and it was condensed. The 
condensed solid was dissolved in 90 g of methyl ethyl ketone, and resin (1-10) which is a separation object 
about the white powder which supplied and deposited in 800 ml of hexane was collected. 
There was 36/44 20 polymer composition ratio for which it asked from NMR. The weight average molecular 
weight of the standard polystyrene conversion searched for by GPC measurement was 5900, and the 
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degree of dispersion was 1.48. The glass transition point temperature of the obtained resin (1-10) was 156 
**. 

[0232] 

Composition ratio and resin [ of a molecular weight ] (2) - (10) shown in the following table by the same 

operation as the above-mentioned synthetic example (1) was compounded. 

[0233] 

[Table 1] 

[0234] 

The structure of above-mentioned resin (1) - (10) is shown below. 
[0235] 

[Formula 76] 
[0236] 

[Formula 77] 
[0237] 

Examples 1-18 and the comparative examples 1 and 2 
(Preparation and evaluation of a resist composition constituent) 

Resin compounded in the above-mentioned synthetic example (loadings are 2g as a total amount), 
Photo-oxide generating agent (loadings were shown in Table 2), 
Organic base nature compound (4 mg), 
Surface-active agent (10 mg) 

It blended, and after dissolving in the solvent shown with becoming solid content 14 mass % in Table 2, it 

filtered by a 0.1 -micrometer microfilter and the resist composition of Examples 1-18 and the comparative 

examples 1 and 2 was prepared. The ratio in the case of two or more use about the solvent in Table 2 is a 

mass ratio. 

[0238] 

[Table 2] 

[0239] 

The sign of each ingredient in Table 2 shows the following. 
[Surface-active agent] 

W1: Megger fuck F176 (made by Dainippon Ink & Chemicals, Inc.) (fluorine system) 
W2: Megger fuck R08 (made by Dainippon Ink & Chemicals, Inc.) 
(Fluoride and silicone series) 

W3: Polysiloxane polymer KP-341 (made by Shin-Etsu Chemical Co., Ltd.) 
W4: Polyoxyethylene nonylphenyl ether 
W5: Troysol S-366 (made in Troy Chemical) 
[0240] 

[Basic compound] 

E1: 1, 5-diazabicyclo [4.3.0]-5-nonene (DBN) 
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E2: Bis(N, N-2-hydroxyethyl)aniline 

E3: Trioctylamine 

E4: Triphenylimidazole 

E5: Antipyrin 

E6: 2,6-diisopropylaniline 

[0241] 

[Solvent] 

S1: Propylene-glycol-monomethyl-ether acetate 

S2: Propylene glycol monomethyl ether 

S3: Propylene carbonate 

S4: Ethyl lactate 

S5: Butyl acetate 

S6:2 - PUTANON 

[0242] 

(Valuation method) 
(Contact whole pattern) 

ARC-29 [ 85-nm ] by introduction and Brewer Science is applied on a silicon wafer using a spin coater, 
After drying, at the temperature (SB) which applies the resist composition obtained on it and is shown in 
Table 2 The desiccation during 90 seconds, About 0.4-micrometer positive-type-photoresist film is 
produced, and it is an ArF excimer laser (the wavelength of 1 93 nm) to it. It exposed by the ArF stepper by 
ISI of NA=0.6, heat-treatment after exposure was performed for 90 seconds at the temperature (PEB) 
shown in Table 2, it rinsed with development and distilled water in the tetramethylammonium hydroxide 
solution of 2.38 mass %, and the resist pattern profile was obtained. The resist pattern of the obtained 
silicon wafer was observed with the scanning type microscope, and resist was evaluated as follows. 
[0243] 

It is surface roughness] at the time of [etching. 

Etching is performed for a 1 50-nm contact whole pattern for 45 seconds or for 60 seconds with 
CF 4 /0 2 =13/6 plasma, What observes the section of the obtained sample, and the surface by SEM, and 
produces a pinhole-like defect (the lower layer of the non-processed presumptive region will be etched) x, 
Although surface roughness was produced, the defect made O the good thing ** and whose surface 
roughness are small and which does not have modification of a hole in what does not arise, however has 
modification of a hole. 
[0244] 

[Contact hole resolution] 

Marginal resolution (diameter of a resolvable contact hole (nm)) when the contact whole pattern (180 nm, 
pitch 540nm) of the mask was exposed with the light exposure reproduced in pattern size of 150 nm was 
made into contact hole resolution. 
[0245] 

[Side lobe margin] 

4-inch Bare After applying DUV30J by Brewer Science by 160-nm thickness on a Si substrate, each resist 
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film was applied to about 0.4 micrometer, and it dried for 60 seconds at the temperature (SB) shown in 
Table 2 with a vacuum absorption type hot plate. 

Next, it exposed by the ArF stepper by ISI via the half-tone mask (8% of transmissivity) of a 180-nm contact 
whole pattern (Hole Duty ratio =1 :3). After exposure, at the temperature (PEB) shown in Table 2, 
heat-treatment for 60 seconds was performed, it rinsed for 30 seconds with pure water after the paddle 
development for 60 seconds by 2.38 mass %TMAH succeedingly, and the picture was acquired by spin drying. 
Under the present circumstances, it is Eopt about an optimum light exposure in the light exposure which the 
contact hole (mask) which has a diameter of 180 nm reproduces to 150 nm. It carries out, the minimum light 
exposure by which side rope light is transferred on a resist board — Elimit ** — giving a definition — those 
ratios — Elimit /Eopt It was considered as the index of side rope light tolerance. 
[0246] 
[SCUM] 

The contact whole pattern was similarly formed except having used the SiON board as a substrate as a 
substrate which has an inorganic antireflection film. The pattern was observed by SEM and the existence of 
SCUM was observed. What is not observed was made into 0, respectively and what is observed was made 
into x. 
[0247] 

(Line pattern) 

the substrate top which applied product ARCmade from Brewer Science-25 (78 nm) as an organic 
antireflection film on the silicon wafer — resist — spreading — bake was carried out for 90 seconds and 
120 ** was painted by 0.30 micrometer of thickness. 

In this way, it exposed, loading an ArF excimer laser stepper (ISI ArF exposure machine 9300) with a 

resolution mask for the obtained wafer, and changing a light exposure. After that, in the clean room, after 

heating for 90 seconds, negatives were developed for 60 seconds with the tetramethylammonium hydroxide 

developing solution (2.38 mass %), it rinsed and dried with distilled water, and 120 ** of patterns were 

obtained. 

[0248] 

[Sensitivity] 

The minimum light exposure reproducing the 130-nm line pattern in a mask was made into sensitivity, and 

Table 4 was shown as relative sensitivity when sensitivity of Example 1 is set to 1. 

[Resolution] 

It is shown, the width (nm), i.e., the marginal resolution, of a line pattern resolvable with the minimum light 

exposure reproducing the 1 30-nm line pattern of a mask. 

[Profile] 

The sectional shape of the 120-nm line pattern obtained with the minimum light exposure reproducing the 
120-nm line pattern in a mask was observed with the scanning electron microscope. 

The thing of rectangular shape was made into 0 and x showed the thing of taper shape. ** showed the thing 
of a little tapered shape. 
[The failure by a pattern] 

Exposure reproducing a 130 nm (a line/space = 1/1) mask pattern 
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To the quantity E1, it is an exaggerated exposure side, and also the failure by a pattern at the time of 
changing **0.4 micrometers of focuses was observed with the scanning electron microscope (SEM), the 
light exposure which the failure by a pattern generates was set to E2, and x(E2~E1) 100/E1 (%) were made 
into the index of the failure by a pattern. What has a large value shows that the failure by a pattern is good 
few. 
[0249] 

[Density dependency] 

With the same light exposure as the light exposure reproducing a 130 nm (a line/space = 1/1) mask pattern, 
the length of the line width of a 130-nm isolated pattern was measured (L1), and rate-of-change (130-L1) 
x100/[ from 130 nm ] 130 (%) were made into the density dependency index. It is shown that density 
dependency is small good so that a value is small. 
[0250] 

These evaluation results are shown in the following table 3. 

[0251] 

[Table 3] 

[0252] 

[Table 4] 

[0253] 

It turns out that the constituent of this invention is excellent in various characteristics so that clearly from 
the result of Table 3 and 4. 

Even if it was [ result / of Table 4 ] resin which has the same repeating unit, when Tg uses resin within the 
limits which are 120-180 ** of this invention, they are clearly good ****** or ** about sensitivity, SCUM, 
and density dependency. 
[0254] 

[Effect of the Invention] 

By this invention, the resist composition which was excellent in many performances, such as surface 
roughness, at the time of etching can be provided. 



[Translation done.] 
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H 

I 

— CH 2 -C — 
C = 0 

I (IV-31) 
>CH 3 

o 



H 3 C 

H 3 C 



CH 3 

C — 
I 

C-0 

I 

0 CH 3 



(IV-32) 



H 3 C 
H 3 CO-H 2 C' 



CH, 
C = 0 

o CIV 



CH 3 
— CH 2 -C — 



H 3 C 

H 3 C 
H 3 CO-H 2 C' 



C = 0 

\ Q (IV-34) 



CH 3 

— CH,-C — 
' I 

C = o 

I 

0 



0 H 3 C 
H 3 CO-H 2 C' 



— CH 2 - 

(IV-35) 

H 3 C 
H 3 CO-H 2 C 



CH 3 

-c — 

I 

C = 0 

I (IV 36) 
CH 3 



[0136] 

± m - is s (iv) <d a f* m t ^ r , Dtv-^yffiDifftasfcv^jS^e ( i 

V-17) ~ (IV-36) )l'jfHl\ 
[0137] 

at a§ a , ±E©i»D)gb#ffijetnfc:, k ^ -r x -y ^ y ? » ft g w m » m m ft , m m m m 

ft, u i?X h 7°n y r ^ ;K * 5 U s? X h © -IS W ft Wtt T? S M * , Mtt 

[0138] 



(45) 
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( 1 ) i$!§ffltMt?!§«tt, 

( 2 ) S II It (iJ7X||fi) , 

( 3 ) 7;l/* U 

(4) Jg^5 7/l/A'JsjgeiIJR) , 

( 5 ) *»)tgp©a«^©ffi#i4, 

( 6 ) F^'fivfyyitt, 

^<oiR»iiE^Rrtgfc ft So io 

LOi^SfifttLT, M i if 7 ^ !J;HiXf ;H, ^{"J/HiXf^S, 7 ^ 
'J/l/7 5 Fl, * £ * V )]/ 7 5 F m > 7U;Htt», lf-;H-f;VS, ^iHXf* 

n , ^ ^ 5 n fcf n s ft An m ^ tt ^ la ft is £ * iM-rs{ti^tg£Ws<ii:tf-z?#s 0 

[0139] 

M f* ft £ ii , KT©fift§i(f5i:J:^T^§o 

7 7'JlHxXf lH ( #f S L < (i7;l/ + lHOSlt A s 1 ~ 1 0C7)^^7 7^- 

F) : 

7 * u ;l/ £ ^ f- ;!/ , 7X'J;Hif;K 7 ^ 'J ;H7n k°;K 7i"J;H7 5;W 7 * U 
;]/ K * n *\ ^ )]/ , 7i"J;«if;K + ->;K 7 * y ;l/ S * * f- ;l/ , 7 * U ;l/ » - t 

?DiHf*77'J^F, 2-tFBtfIf*7{"JI/-h J _2, 2- 20 
S> J- f- ;!/ 1 F n ^ 7° n \L jv 7 * U U - h , 5 - tx Fn^->^yf ;V7X 'J P — h , F 'J 
^o-;^o/^t;7{"Jl/-h, ^y^i'jxij F-;^/7?^-F, ^ y V 
;V7{"J1/-K ^ F + ->' s ;y^iF7X , J 1/-F, 7;F7'J;F7^iJ 1/-F, f F 7 t F 

[0140] 

^^J/Hixt/H ( £F £ b < (i7;F^;H©Kli^ 1 ~ 1 o©7;l/^;l/^*7^ 
'J1/-F) : 

^/W^'JV-F, ifiMH^-F> 7nt^iM^^-F, ^ 7 7 n h° ;I/ 
^^Jl/-F, 7^F^i"Jl/-F, 'N^^;^^?'J 1/-F, */ )V * $ 
{"JI/-F, ^y^iM^'JP-F, >n;Hyi?;V^{"Jl/-h < * * f- ;l/ ^ 2 * 30 
U U — K 2-tFnt^if/M^'JF-F, 4 - t F'n^y7f;M^'J 
, 5 — lx F'n^y^yf ;M ^7 'J 1/- F> 2 , 2 - y'7 f ;V - 3 - k Fo ^ •> 7°n f;V 
* * * U U — K F , J^fo-)l/7nAyt/^^JI/-F > ^yji'JX'J F-;Ft 
7 7 7 7 y 1/ - h , 7;l/7'J;M^7'jy-F 1 rF7tF'n7iF7yil/^7yi/-F 

[0141] 

7{"J;V75 F*I : 

7 7 'J ;F 7 5 F\ N-7/F*^77'J;F7;F ( 7 )\> * )l< S t L T fi K * W 1 ~ 1 0 © fe 

<EK flitf ;H, if;H, 7° n if ;i/ a , 7f ;H, t - 7f;H, *n 7° f - ;l/ S , 
7 ^ ;i/ S , 7 n ^ + s/ ;y a , tFPtyx7;HI* ! 65 0 ) , n , N-^7;^;i/7 40 
7 'J 11/ 7 5 F (7;F^;HtLTttSl»l~l 0©tO, iiH^f/H, xf;H, 
7 f - ;l/ S , ^V7*f;H, x f- ;l/ *\ * is il> S , -y yn^^ y;Hf SS) , N-tFo 
+ yxf/F-N-^fiF7?y/F7;F\ N-2-7*F75F'xf;F-N-7'trf;F7 
7'J*7S F # o 
[0142] 
^7'J^7S F SI : 

7^7 U;F75 F\ N-7;l/ + /F^7y/F7SF (7;F^;Flt LTiiixSI 1 ~ 1 0 
© fe © , iiif^f ;H, x f- )]/ m , t -7f;H, x f - ;l/ *\ 3p -> ;l/ g , ix Fn + yif 
;H, $/ * n *n 3p ;l/ g ^ & s ) , N , N-y*7;l/^;F^i"J;F75 F ( 7 ;l/ 3- ;l/ S 
HTIixfiFl, 7nf;H, 7f ;Hf ^fe?) , N-t Fo*7xf ;F-N-^f 50 
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[0143] 

7'J;U^f;H ( ffl itfSi7'J;K *ynyf7'J;K ^'J;H7'J;K 9 V V y 
I7'J;K yf7'J/K Xr7'jy|7'JiK gIft7y;K 7thil7y 

;V , W7'J/H) , 7 U )V * * is x if / - ;l/ # 0 
[0144] 

e-;l/x-r;l/S : 

•>;H;^/Vx-f;K xf jH^^iUf-lH-fiK ^ h ^ v' x 7 )]/ \£ x ;1/ x — 7 ;V , 10 
xh + -/if;l/e^;H-f)K ?n;Hf;l/if x;H-f ;K 1 - ^ 7 ;!/ - 2 , Z - -J 

* 7 ;i/ 7° p H ;1/ £ x ;l/ x - 7 )V , 2 - if ;Hfx;l/x-f;K t Fo^->xf ;l/t* 
x ;i/ x - 7 ;V > >>xf l/y^'ij n-^H'^;H-f ;K ->*^f;l/7 5 / if;R"x;n- 
7 ;l/ , s?if;l/7 5/ xf;l/^;H-T;K 7 7 )V 7 5 / x 7 ;l/ H 1 x ;!/ x - f ;!/ ^ ^ y 
i? )V tf x )V x — 7 ;l/ , f Ko7;V7 'J;Hfx;i/x-f;l/f 0 

[0145] 

K:x;HXt;H : 

e x ;l/ 7 7 b - h , t*x)KV7f b - F , h 'J ^ f ;I/7tf - h, t: x ;l/ s/ x 7 

;l/7-fe7-K lfx;W^-h, k*x;|/ij 7*di - F , M x ;p ? p ;l/ 7 -fe 7 - h , H 1 x ;l/ 

* n ;l/ 7 -fe 7 - h > Ix x ;b ^ h + ->7-bf-F> fx;^F^->7tf-K tT x ;!/ 7 20 
-fe h 7 -t? 7 - K I? x )]/ =7 9 7 - h , lfx;I/-j-7ix;^f U-h, £ x ;!/ $/ ? n -\ 

* ;i/ * ;i/ # * u - h # o 03ylf7;^;Vi;03ylf^;K ^^yl 
■^xfiK Onyl^fiH. 7 v - )]/ m. <D 7 ;!/ ^ ;!/ x X 7 X 14 * / 7 ;!/ 3- )V 
xxr/H ; ^;f;l/7vi/-hi„ 

[0146] 

fCl^Dhyl, Onyl, ;j< v ^ y v u J 5 P\ 77'JdxHJ/K 
7'JoxFiJiK ?i/^oxl-ij;l/| 0 
[0147] 

folia, ±Ea-«f0iiftDgb^ffitffls-rs^*fti:««-&Rr^T?*s^fin«-&tto 

[0148] 

Sltfc^t, ^IDILffiO^ft^ttiil/^XhOF^^x^f y^itt^lfl 

[0149] 

S * 9 £ L J£ ffi , X 14 > -MS (I) ^H2nsSsDMLi£{i©MMtt, ^SD5ML# 
ffi tfi , 5 ~ 4 5 €■ ;!/ % S L < , iDjff L<lil 0~40t;V%, ItgSKlil 

5 ~ 3 5t^%f S5„ 

mm (A) fcfc^T, iTlSttl^ftSl*) 5ILi|iffi(D$#M(±, £M K> M L#ffi^, 40 
2 0 ~ 7 Ot;l/%A 1 ffSL<, J; <3 U * L < « 2 4 ~ 6 5 ^ ;!/ % , gtffi; L < t± 2 8 ~ 

6 Ot;l/%f$5 0 

if fig (A) Kfe^T, -MS (I I) t'I^n§I!3gLffi<Dtt$(i, ^«?D5ML# 
(4 tfi , 24~55t;P96tfJfSL<, i D jf S L < B 2 6 ~ 5 0 ItffSKa 
2 8 ~ 4 5t;l/%-efe5o 

ifflg (A) fcfe^T, -MS (III) fi?n5i»]IbM©tl$a, ^SIDSML 
J£ (4 tfi , 2 0~7 0tll/%tf!fSL<, <fc D S L < fi 2 5 ~ 6 5 =e )V % , M Ic U * L < 
t± 3 0 ~ 6 Ot;l/°/of J§o 
[0150] 

if fig (A) fcfe^T, flgll^^hy^jg^WTSSDSMLiiiffiC^WMtt, ^«?D5ML# 50 
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(4 fp 5 ~ 6 0 )V % ft & $ L < , i^jfSKtil 0-5 5t;l/%, ItffSLOil 5 
-5 0t;l/%fJ5 o 

©Jig (A) Kfc^T, -MS (V) ?gS n««ili: ^ * h y«5g^ ft SSI 0 5M L 
©MM», 5ML#ffi^ 5-60 L < , J; «S L < (i 1 0 ~ 5 0 € 

;l/ % , 1 1 S L < (± 1 5-4 5 t )1/ % "f $ 5 o 

if flg (A) fc~ ^ T , -IS (VI) T?g*nSffl!l«t^^h>#lji*WrSilftt)Sb^ 
ffi©M*», ^S? t> 5ML#ffi^ 5-60 L < , i5jfSL<til 0-50 

ItffSKttl 5 - 4 5 ;l/ % t? & S „ 

if fig (a) tfe^T, -MS (iv) tl?n«lit7i'hyig^f t^i^lLf 

ffi©M*tt, ^S? t> SL*fi* 5-60 S L < , J; D j? S L < f± 1 0 - 5 0 10 

Itjff L<H 1 5 - 4 5 ;l/ % t? & S o 
*M©MM A r F Sgftffl £ % , A r F ft *\ © )S IJJffi «> jS 5 , if flg f± 5? § & 

[01 51] 

jf^m^m^&mmii., ^micu-^x, =7 ? # & m # t «t d # $ -r a c £ # t? # a „ w , 
#icfitf/hs ^©E^^fiJc-r a 7a a t bra, u a t t 

t rt & a 0 

— f £ W -n fiSc 73 r£ £ Ltli, -J£T*&SW±£JS&f£-e£JSgSfcft&# N 

H^ffiMXffHMT^MfcjSCM, m 16 0 ^ s> # ;H» $6 81 ( 7 3fc M $6 20 

- * @ iR T a o 
[0152] 

f*SHO^Ja-;H-f*M, ?L Wt x f- ;!/ ft H © ?L IK 7 )V * )]/ » « , ^ f - ;!/ x f - ;l/ 

lo^nyill, 7nk-uy*-*'*-n©*-t;*-fi§i, 7° n h° u y ? u n - 

;l/x-r;l/7-fer- hS^07°nfl/y^'j a-;H/^f;H-f 30 
;^;H-r*xxr;^l, 7-bh-h'J;V, 7f o - h 'J ;I/4 2C - b 'J;Vi8I*¥ 

ifscj:*iT?t3o jg m m f± * us -e t l < « m •& m « t l t & m t % c t & v t s 0 

[0153] 

M JS s a , S L < f± 8 0 °C - 1 7 o °c , «t D §f S L < a 9 0 °C - 1 5 0 °C , S JC s 
L<t±ioo 0 C~i3 0°CT-feS„ EJSSfitfSfTffSi:, t/v-o^S^> 2»fcEJ£ 

, B£8Sfi± 3 tfflt a d i: tf& S L < , IgfiSi l ic?fit a c i: tfS? 

MJSiatHLTB, 2 2ll%HTf6^ ff $ L < tt 2 0 Ii%HT, 1 1 S L < 
HI 5lilKTt'fc5„ 40 
[0154] 

l^StLTiiSTl^S^ffl-iJ^S. iS T « ^ j£ t f± K JS r« * W ffl m D }A * fj ( « ffl 
58 D }A ^ ^ r« ) fclTl (iTil) fc^tt, MT?§r«^«IH^D iA*?§r«iciBTLft^ 

6 » x a 7? a t? & a o cnt^-ra^ffi{±s«ifcMji5}s?K*-iST?MJSS«tffcE*^ w 

^ ffl * » ^ a - fg « ^ m T? a o iTipSOfpt g(5t/Y-i$ITi$lt i 
?S T Bf PeS fe m ^ 73 ^ §f m X %> a o !?SL<(i3tFlttif * L < & 4 If Rf| JK ± % 
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* t fit s S Pi t? © R # it fi ft a r JS r« * » m ® tc g A f s , fes^tiitffi«%SJS?fit^ 
ints s«rSPe-eff ^ 7?rs , s jssfcfls© am® tis l fcjgs s $ ^ t± n#r ft 

tcssn-rs^susifc^ff 5 T^ffi^^Pif sn^o am® t±±tESjSM^« e. ns 0 it 

iltLTti, #■*?>, x -fvyn;V-;K ^^^y, ^7° 

* y , h iv x y * h © k f fc 7j< m m ® * m if %> c t # t? # s 0 

[0156] 

* M t £ M ( A ) Ollf S^f GPCSiaDJyXfl/ySlfiLT 
, 3, 000-30, 0 0 OtfjfSK, <fc t> £ L < Hx 4500-1 5, 0 0 0 , # 
fC 8f S L < tt 4 , 0 0 0- 8, 0 0 0 T? & S „ CGDJ^ft^MtSHHx fi fa ± M X 
*iBi<DfiT?!flLl\ S fcx « « ¥ ±5) 5> ? « ft 3 , 0 0 o * m V ii B m 14 ^ F 7 7 x 
-y f- 7 7" W 14 ^ £ ft ft Jl 5 ft § fc J6 ^ D * L < ft < ^ 0 

[0157] 

M^Mfi (Mw/Mn) i: LTIi, ffiKiil. 8HT, <fc 5 
S L < tt 1 . 3 - 1 . 8 , # t jf S L < (i 1 , 5 - 1 . 8 t? & S 0 

[0158] 

#58IBfc«fcS£T0«B0ffij£»£#(fifiDE-&*ii, 4 0-9 9. 

99f|%tfjfSL<, <fc '3 S L < t± 5 0 - 9 9 . 9 7 f I % f 5 „ 
[0159] 

[2] (b) ffitttt«xtt»#«©si&#fc<fc DKfcfg^-rsfc^ai (ftit^M) 

[0160] 

MTO?^ffl2ft3ftl£%£3iJi: btli, ftA^yM^Cftlg^L «7i?*;H#cD 

ft w ^ $j , & is it © ft m #l # $ fe si , $5^tt?oo^>*xntffifljnt^? 

^a©7t ( 4 0 0 - 2 0 0 nmOi^t, 115^1, ttifS L< g B , h H , i B 
, KrFX^>v^-+f-ft) , ArFX^>v^-+f-ft, « ? DSL X «U 7>?$SX& 

i: T? t S o 

[0161] 

* Tc , Z <D fifi © * TO ffl 7 5 ft S ft » 8 4 SI t L T a , f;ati-;7y^HS, 7 y 
t->7i,i, * X * x £ A lg , 3 - F x fj A lg , X )]/ * x £ A lg , tl//^HS, 7 ;1/ 
y^^ilo^^ns, WiAnyyfUi, WliS/f iAnyyltt, o-x 
h y s> - ;l/ §u fS H S ^ ft S ft^fi^SJ, ^7X^7^ - h^id^g^ftsft^ftl 
LTX;i/*yl*«it*fl:#», ^ x ;i/ * y ft # % , y~ 7 7> h x ;i/ ^ y , 7 v" s? x 
;i/ * y ft ^ tf # * * if & d t; ^ -z? * 3 o 

S Tc , cnftOKtiDlSJSStSI, » ^ ^ a ft ^ ti * # u v - © ± it x t± « it t » 

[0162] 

S5tV. N. R . Pillai, Synthesis, (1), 1 (1980), A. 
Abad etal, Tetrahedron Lett., (47) 4555 (197 
1), D. H. R . Barton etal, J. Chem. Soc. , (C), 329 
( 1 9 7 0 ) , # B W fF SI 3 , 7 7 9, 7 7 8 ^, Kfflff^l 2 6, 7 1 2 ^ Ic f H » 

[0163] 

± fH s 14 ft m x it m m m © m m t a d 5> « l t ® * % 4 f 5 f t # » © ^ 77 # t w ?a t #f 

(1) h 1; ^ f;H^IS L/t TIE -MS (PAG l) ^I?n?*^^y-;Hi 



(49) 



JP 2004-101642 A 2004. 4. 2 



[0164] 
[ it 5 1 ] 

N-N 



(PAG1) 

10 

[0165] 

S tf^ R 2 0 1 Ji , IlU<!itfj|07'J-;Hxa7;^^;HSgto Y « fg 

[0166] 
[ ft 5 2 ] 

N-N N-N 

CH-CH-C V "c-CCfa 



a-(^-cH-cH-c: o ; , c-c a , ch 3 -^)- 

c 

-o- 



0 




(PAG1-1) 




N-N 




-CH=CH-C X Jc 


- CBr 3 


(PAG1-3) 




N-N 




■CH=CH-c' >o ,'c- 


-co, 


(PAG1-5) 




N-N 




• CH=CH- C N ,'c- 
O 


CCI 3 ' 


(PAG1-7) 





(PAG1-2) 

N-N 

ch-ch-cI ,'c-ca 3 



(PAG1-4) 

1 \=v N-N ^ ^ N- N 



[0167] 

( 2 ) T IS - IS 3 ( P A G 4 ) fi^flSX^t^nS. 

[0168] 

[ ft 5 3 ] 

R 203 

r2 04__\ s © z 0 
R 205 

(PAG4) 



[0169] 

C C Tf , R 2 0 3 , R 2 0 4 , R 2 0 5 f± , # ^ ffi A tc , iIH<li*iS07;^^ 
[0170] 

Z" S7-*^*SL, MiLtfB F 4 " , A s F 6 ~ , PF 6 \ SbF 6 \ Si 

f 6 2 ~, c 1 o 4 \ cf 3 so 3 "lo/?-7;Wn7;i/Ayx;wy|7;ty 1 
^y^7;Kn^y-e'>Xil/*>l7-ty 1 f7^>-i-x;F*y|7^*y|o 50 
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a^-w^^^^Ptf s c ens km sns fc©^«&^ 0 

[0171] 

SfcR 2 0 3 , R 2 0 4 , R 2 0 5 <D r> % <D 2 O a , ^tl^tlGDiiifg-g-X&BM^/rL 
Tlpp LTt J;t\ 
[0172] 

M ft M ii l r a jk t t ^ -r it # w # ^ ff e. n s , ch5£Eg2n«tc?a4v\ 

[0173] 
[ ft 5 4 ] 

O 1 *"- 1 ' 3 (PAS4-2) OH, 

//=\\ r, (PAG4 " 4) 

(PAG4-5) \ '3 

F F (PAG4-6) 

(O^ 50 H 3 C-^-S @ -^-OC 2 H 5 ) 2 

(PAG4 " 7) " ' CF 3 SO 3 0 



S-CH 3 pp 6 © 
(PAG4-9) ~ C H3 

HsC (PAG4-10) 



CH 3 HO-rVs€~l ? Vac? 

(PAG4-11) ^— y ^ >=< 



C 4 H 9 



(PAG4-12) C 4 h/^ 



H3CO 

-S&J CF3SO3 0 



[0174] 
lit 5 5 ] 
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'jJ-&J PF„e ""-V^-^^e 

(n)C 4 H 9 CH 3 

(PAG4 " 14) (PAG4-15) 

H 3 C CI^SO! ° A °* F " S0 * 
(PAG4-16) 



6 



(PAG4-17) 



ch 3 SbF e _ x - 

CH 3 C " CH ~ S f J PF 6 G 

(PAG4-18) " 

(PAG4-19) 



CpaCHjCHjCHjCHa 

(PAG4-20) 
C 12 H 2 5 



O ° "^12^25 

(PAM-21) (PAG4 . 22) 



[0175] 
[ ft 5 6 ] 



(52) 
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[0177] 
[ it 5 8 ] 




[0178] 
[ it 5 9 ] 



(54) 
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S-Ph 2 0 3 S-(^J>-CH 3 (PAG4-46) 

S-Ph 2 e 0 3 S-CF 3 (PAG4-47) 
S-Ph 2 e 0 3 S-C 4 F 9 (PAG4-48) 



v3~^~ s 

(^^Q)^"S Q 0 3 S-C 4 F 9 (PAG4-50) 

— ^-<Q>-S-Ph 2 Q 0 3 S-CF 3 (PAG4-51) 

— ^Q>~S-Ph 2 e 0 3 S-C 4 F 9 (PAG4-52) 



[0179] 
[ it 6 0 ] 



(55) 
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[0180] 
[ it 6 1 ] 



(56) 
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CF 3 (CF 2 ) 3 S0 3 - 

(PAG 4-67) 



0 

CF 3 (CF 2 ) 3 S0 3 - 

(PAG 4-69) 




10 



20 



CF 3 (CF 2 ) 3 S0 3 - 

(PAG 4-68) 

30 




CF 3 (CF 2 ) 3 S03- 
(PAG 4-70) 

40 



[0181] 
[ ft 6 2 ] 
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op 

0 

CF 3 S0 3 - 
(PAG 4-71) 

cvp 

0 

CF 3 (CF 2 )-S0 3 - 
(PAG 4-73) 

^H*P 

0 

CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-75) 

CF3SO3- 
(PAG 4-77) 




CF 3 (CF 2 ) 7 S0 3 - 
(PAG 4-79) 



[0182] 
lit 6 3 ] 



o-p 

0 

CF 3 (CF 2 ) 3 S0 3 - 
CPAG 4-72) 

£^P 

0 

CF 3 S0 3 - 
(PAG 4-74) 

0 

CF 3 (CF 2 ) 7 S0 3 - 
(PAG 4-76) 

CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-78) 

CF3SO3- 

(PAG 4-80) 




CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-81) 



OJU> 

2 CF3SO3- 
(PAG 4-83) 




2 CF 3 (CF 2 ) 7 S0 3 - 
(PAG 4-85) 




CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-87) 




CF 3 CF 2 -0-CF 2 CF 2 S0 3 - 
(PAG 4-89) 




CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-91) 
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CF 3 (CF 2 ) 7 S0 3 - 
(PAG 4-82) 

OJU> 

2 CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-84) 




CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-86) 



CH2CH2(CF2)5CF3 

CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-88) 




:>,() 



CF 3 CF 2 -0-CF 2 CF 2 S0 3 - 
(PAG 4-90) 



CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-92) 



[0183] 
[ ft 6 4 ] 
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/ 



CaF-i7S03 
(PAG4-93) 





C4F9SO3 
(PAG4-94) 





(PAG4-95) 



(PAG4-96) 



[0185] 

ifitfe^T, P htt7x^;H^gf„ 

- « s ( p a g 4 ) t^jnsiiet-^Aiii&aT^'), mas, *B#ti2, s 

07, 648 ^RVm 4 , 247, 4 7 3 f, #111 5 3 - 1 0 1, 3 3 1 ^ m f H » 
[0186] 

( 3 ) - Jft 3 ( P A G 6 ) fi?ns^5y^;i/**-nsi«: 0 

[0187] 
[ ft 6 6 ] 



FT° b — S0 2 -0-n: 



(PAG6) 



<> 



[0188] 
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[0189] 

m f* M i: l r it « t tc ^ f ft # m w m if e ft § # , cnetig^nifeo-eiift^, 

[0190] 
[ ft 6 7 ] 




(PAG6-12) 

[0191] 
[ ft 6 8 ] 
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u )- >■ • .? F % F 

L-J ^N-0-SO z -CF 3 



O F F 

(PAG6-14) 



O F F 

(PAG6-1S) 

O 0 (PAG6-18) 

(PAG6-17) 

0 F F 



o 

(PAGS-13) 

F v F 



L J^N-O-^-CF, 
° (PAG6-16) 



,N-0-S0 2 -CF 3 



(PAG6-19) 



(PAG6-20) 



[0192] 
[ ft 6 9 ] 
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(PAG6-30) 



CH 3 (PAG6-31) 



CPAG6-32) 



(PAG6-33) 



[0194] 

( 4 ) T m - m S ( P A G 7 ) T*I?nS^7V*^X;l/*yi«f*„ 

[0195] 

lit 7 1 ] 

o o 

(PAG7) 



[0196] 
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it. 

M ft m t l x it « t tc ^ f it # » # P w 5 n § # , cn^tsssnsfcceaft^ 

[0197] 
[ ft 7 2 ] 



0 o 

"\_/~f f^L/~ (PAG7 - z) 

o o 

0 N 0 

O-f-^S-O (PA67-3) 



\j h r _ s^y~ (pag7 - 4) 

o o 



H 


0 M O 






II II 1 

o o 





(PAG7-5) 



[0198] 
[ ft 7 3 ] 
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CI" 




•CI (PAG7-6) 



O O 



Br- 




hQh 



Br (PAG7-7) 




C-CH 3 (PAG7-8) 



0 N 2 0 



CH 3 (PAG7-9) 



0 0 



[0199] 



z.ftz<Dytmft£M<DWiijami&, iwft*©@i»^i?^LT, mn o . o 1 ~ 3 o jt 
m % <d m h t? ffl ^ e> n , $? s l < a o . 3 ~ 2 0 k * % , h t s? s l < a 0 . 5 ~ 1 0 m 

M % <D IE H T* ffi ffl * ft s 0 

7t^f§^ffl®?i*M^, 0. 0 0 1 fi% £ D 4>fti^ iiM^ffi < ftS^lRlfc ft d , s/t 
?i An 1 3 0 M M % «fc 5 £ ^ i: U 5? X h © ft IK B < ft D f f? , 7° n 7 r ^ ;l/ <D M it * 
, 7° n -b x ( # t ^ - * ) v-^ytfSKfcSfgifttffcSo 

[ 0 2 0 0 ] 

C 3 ] * (D fifi CD % An SI 
^fS^-^HSIUi, ^StfSCTItSffiiSttSJ, W«M14ffc^tK 

14 ?§ ftiffiitft^^, rim, ft it js ay, Rvmmm\ctt-rz&m&*fem-£&z{\: 

[ 0 2 0 1 ] 

( c ) # ffi s tt SJ 

*%ioi/i?xH)Sii±, y ym^Rxj / x t± ^ u n y ^ ffi ffi 14 si ( 7 v * ^ ^ ® s 

14 SJ & tf i/ V a y ^ n ffi ffi 14 S'J , 7 <y H HC ? t 3 * IS ? © H 7J ^ is M f £ H ffi ffi 14 SI ) © 
^ -f ft , S?^ft2lHi^^|tUtffjfHl\ 

* ?e m oo v v x mb sic tf # ± m n m s 14 m t % % Mr c t ic ^ *> , 2 5 0 n m jk t , w 

1C 2 2 0 nmttTOl^TtlOftfflSft, S JJ ft & fi & tf M ft "Z? , ffi # 14 & Jl ft K Pf§ 
© ft ^ b X h A $ - > ft 4 A S C t & rT |g il ft S o 

cn6Cl¥ffiiSttSi:LT, M ^ # P»1 Bg 6 2 - 3 6 6 6 3 ^ £ IS , tWi6 1-226 

7 4 6 ^^1, #|Bg 6 1 - 2 2 6 7 4 5 ^|^I, # Bg 6 2 - 1 7 0 9 5 0 ^i v i, # 
Mi 6 3 - 3 4 5 4 Ofi v i, #11 7 - 2 3 0 1 6 5 ^^1, RfflT 8 - 6 2 8 3 4 f 
^ v IS , #Sf 9 - 5 4 4 3 2 ^4)1, # H ¥ 9 - 5 9 8 8 # L v |g , M 2 0 0 2 - 2 7 7 

8 6 2 ^&1, *Btf ^ 5 4 0 5 7 2 O^lilf , B 5 3 6 0 6 9 2 f flit, ^15 5 
2 9 8 8 1 ^111, |Wf 5 2 9 6 3 3 0^EP5!B#, B 5 4 3 6 0 9 8 ^Mf, ^1557 
6 1 4 3^Mt, |W| 529451 1^0J4|ffl«, H 5 8 2 4 4 5 1 ^Mf Ei©S?ffi 

s 14 m*mif t ie m ig © ^ ® s 14 m % % co s s m ^ s n 1 1 -e # « 0 

ffifflT?#Smi6©#ffi?Stta!li:LT, Iiifx7h77°E F 3 0 1 , E F 3 0 3 , ( ff fX 
m f b fiSc (ft) £1 ) , 7D7-FFC 4 3 0 , 43 1 (ft£X'J-xi (ft) SI ) , * J? 7 
T-y7F171, F173, F 1 76, F 1 89, R08 (7vH*^>^ft^Iil(ft) 
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S),7-7n7S-382, SC 1 0 K 102, 103, 104, 105, 106 ( 
Mffi? ( ft ) £1) , hn^!/;H- 3 6 6 ( h p 7 7 5 * 7 (ft) S) ^©7-yfg^M 
S 14 M X li 7 V n y # ffi ?S 14 I^UfSLttff??. $ # 'J->o + ^y|n-K 
P - 3 4 l ( fS jS ffc ^ I m ( ft ) S ) fei/'J nylWIStt^Jfc LTffli^cfc^ftS 

[ 0 2 0 2 ] 

S/c, M?S14ffli:LT&, ±fHt^T <fc 9 ft&»© fe CCfflt, foPJt*->3yS 
(fn?-Si:U^ti§) fe L < a * U rf ^ V -tf - 7 a 7 S ( * y dT v - £ ii t ^ fc ft 

ft * ffl 7 fc H ffi ffi 14 m * ffl 7 s c i: ffi * s o 7 7 * n m ffi ffi ft fcr f± , 11 2 0 0 2 - 

9 o 9 9 l^^utiEisnftsstioT^istscitfai**. 
(t*->7;^vy) ) 7 * u 7 - h & tf / X a ( * u (**f7;^i/y) ) * * * u 

l/-ftOSI-&f« s ff$L< > >p Si M K # # L T 7 § fe © t> , 7* p y i'ftlp Lti/ 1 

y (**i/fu\>\sv) m , * u ( * * 7 7 f- u y ) m ft h ^ w e. n , s , *° u c * 

* 7 X f- 7 7 * * 7 7 D t° 7 7 £ * * 7 X f- 7 7 © 7 P 7 2 g ) Af. ^ i; ( ^ 
x f- 7 7 * + 7 7 P 7° 7 y t <D 7 d 7 ) X ft E m 15 II ft ft H ft § it ft © 7 ;1/ 

( * U ( * * 7 7 ;!/ * 7 7 ) ) 7 7 U 7 - h (Xli^7J^7 t © £ « ^ ft f± 2 jn 

# « ft D T? ft < , 2ltt±(D7i^Diill^tt5ty V-^, g ft & 
2 ( * U ( * * 7 7 )]/ * 7 7 ) ) 77U7-F (Xa^77U7-h) ft H * ^ 
Bft±tM^L/c3^^K±©««^f*T'tJ;7 0 

M * , Tf 15 © M ffi 14 £'J 7 T , ^77^^178, F-4 70, F-473, F 
-475, F-476, F-472 (*B#^y3r{fc¥lg(#)»)*£W , SCi:#T? 
t?„ J5I7 C 6 F, 3 S*ft«7i"Jl/-h (X!i^7J^7 i: ( # U ( # 

* 7 7 ;!/ ^ 7 7 ) ) 7 7 U 7 - h (X»^^7U7-h) i: © ±± M ^ ft , C 6 F, 3 S £ 
ftS7i"Jl/-h (Xtt^7JP-F) il ( # U (^7x777) ) 7 7 y 7 - h 

(X«^77U7-h) i: ( * y ( * * 7 7° P k° 7 7 ) ) 7 7 U 7 - h ( X 14 * 9 7 V 7 

- h ) il © « « # ft , C 8 F , 7 I*ft87i"Jl/-h (Xa^77U7-h) il ( # 
y (^-^7 7 7^77) ) 7 7 U 7 - h (Xii^7Jl/-7 il © « « ^ ft , C 8 F, 
7 l*ft87i"Jl/-h (Xtt^7)l/-h) il ( * y (^7X777) ) 7 7 U 
7 - h (Xa^77U7-h) t ( * y (t + ->7'nf 7 7) ) 7 7 U 7 - h (Xli^ 
7 U 7 - h ) i: © « M ^ ft , ft£*3M:f3<:i:tfT?#So 

[ 0 2 0 3 ] 

W ffi S 14 ffl © fS ffl M f± , 7>7HSB4i ( » ffl * ^ <) icJJbT, ffSKtiO. 0 
0 0 l~2li°/o, J;D§fS7<tt0. 00 l~HI%t*$§ 0 
[ 0 2 0 4 ] 

7 7 7 7 y 7 x - 7 7 , * U * * 7 X f - 7 7 X 7 7 V )]/ X - 7 )]/ , *° U ^ 7 x 7 7 7 -fe 
7 7 X - 7 7 , *° 'J * * 7 X 7 7 7 4- 7 7 )V X - 7 ;!/ m <D *° U ^ 4^ 7 X 7 7 7 7 7 7^ 7 X 

- 7 7 SI , # 'J * * 7 x 7 7 7 # 7 7 7 7 x 7 - ;!/ x - 7 7 , # U * * 7 x 7 7 7 7 - 7 
7 x 7 - )]/ x - 7 )]/ m <D * y * * 7 x 7 7 7 7 ;!/ ^ ;!/ 7 U ;l/ x - 7 , ^ V * * 7 x 7 
7 7 • # y * ^ 7 7° P If 7 7 7 P y 7 3 ^ V V - H , 7 7 £ 7 7 * 7 7 7 7 - h , V ;1/ H" 
77^7/^7 57-h, V 77^7X777 - h, y/Hf^yt/^ H- h> 7 7 
H~ 7 7 h y * 7 X - h , y 7 H" 7 7 h U X 7 7 7 - h m <D 7 7 ^ 7 7 fig ffi ® X X 7 7 SI , 

# 'J * * 7 X 7 7 7 7 7 H~ 7 7 7 7 7 7 - h , 77; ^- * 7 X 7 7 7 7 7 e 7 7 * 7 7 7 
5 r - K *° y * ^ 7 x 7 7 7 7 7 t£ 7 7 ^ 7 X 7 7 7 - h , ^ V * 7 x 7 7 7 V ;1/ If 
7 7 h Ul/X-h, ^ y * 7 x 7 7 7 7 ;l/ H" £ 7 h 'J X 7 7 7 - h # © *° U * 3p 7 x 
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[ 0 2 0 5 ] 

(D) WMS'Kft^t! 

^ft^fe36«. ^T'ttSISIftftgitfffSU^ MANTIS (A) ~ (E) 

[ 0 2 0 6 ] 
[ ft 7 4 ] 

R 251 

R 250 — N — R 252 (A) 



[ 0 2 0 7 ] 

£ C T? , R 2 5 0 , R 2 5 1 & tf R 2 5 2 t± , # 4r ffi ja £ , ;J< It M ? , KIIl~6©7 
gIii~6©7$y7;b + ;H, Kit 1 ~ 6 ©fc Fn^->7;l/^;HXa 

6 ~ 2 0 oiat l < a^iic7 y - 5 , z ccr 2 5 1 i: r 2 5 2 a 

S ^ £ L T J£ L T fc «fc ^ 0 

[ 0 2 0 8 ] 
[ ft 7 5 ] 



-N-C=N — 



(B) 



=C-N=C- ... (C) 



=C-N- - (D) 

R 254 R 255 

R^-C-N-C-R 256 - (E) 
I I 

[ 0 2 0 9 ] 

( 3 tfi , R 2 5 3 , R 2 5 4 , R 2 5 5 R tf R 2 5 6 , »4fH|41i:, K fg f£ 1 ~ 6 © 7 
)V )]/ M * jjs -r ) 

ItSfSLlWfctftB, -#?^£g&3ft^Mit©SiitJg?£2ffl«±Wir£^Sfg 
i£ a 14 ft ^ tf -e D , # * L < & , BlfcL<&*M<D75/Si:SfgJl?«<& 
Sll<0SS^tfjft^ftfeL<{i7;l/^;l/7 5yi^tt?ft^»f fe?o !P$L^S 
ftitLTtt, il£L<a*II«^7^i/*y i lit L < ti 7 5 / t° 'J i/ y 

, fItL<tt*fi©7 5/7;^;Pf'jy"y, lit L < a^f I©7 $ / k'n y -y 
tlti<ii*iS©^y^-y/K fltL< (±*il©t°7y-;K iltK 

f± * W m (D \L =y iP y , fg & fe L < fi * W m <D \L V 5 i? y , B & t> L < f± * W M © 7° V > , 

liu<(i*fi©^s^yjy, fitL<a*noif7V''jy, tsu<a* 
||©^^7^y, f«feL< (±*fltMtji;y, lltb<li*iS«7S/t;V7 
* V y , ■ltL<(i*iH©75;7;H;vt;i/7* l jy|tflif?.ji?, 
ffSL^flia, 75/1, 7S/7/^;H, 7;^f7;/I, 75/7'J-;H 
, 7 y - ;l/ 7 5 7 a , 7;V^;H, 7 ;l/ n ^ i/ X , 7->;H, 7->n^~>l, 7'J-;H 



(68) 



JP 2004-101642 A 2004. 4. 2 



[0210] 

^lillttfkni©^^ L^SftMi; L T\ X*7xyy x 1, 1 - y * 7 ;l/ X" 7 - y y 

, i , i , 3 , 3 , -f F7^;^7-^y, 2 - 7 5 / \> y y y , 3 - 7 5 / e y y 
y , 2 - y y 7 ;i/ 7 5 / t? y y y , 4 - y y 7 ;i/ 7 5 / if y y y , 

2-^xf;l/75/HU^y, 2 - (757^f;l/) if'j^'y, 2-7S7-3-^f;l/ 
f'js/'y, 2-7;/-4-^f;i/t:y^y, 2 - 7 5 / - 5 - y 7 ;nf y y y , 2-7 
5 / - 6 - y 7 y y y , 3-7?yxf;^'j^y, 4-75/xfiHf'j^y, 3 

- 7 5 x if n y y y , if ^ ^ y y\ n - (2-7?/if;i/) t: ^ y y y , n - (2-7 
;/xf;i/) tf ^ y y y , 4-757-2, 2, 6, 6 - f h^^f ;vt!^'J^y, 4 - 
if ^ y y y if ^ y y y , 2 - << 5 y if ^ y y y , 1 - (2-7;yxfii/) if n y y y , 
if 7 ;K 3-75/-5-yf;^7y-)K 5-75/-3-*f-;l/-l-p-h 
y ;nf =7 9 - ;i/ , if =7 y y , 2 - (7s;yf*) - 5 - y 7 ;nf y y y , if y 5 y y , 
2 , 4 - y 7 5 / if y 5 y y , 4 , 6 - y t f n ^ y if y 5 y y ^ 2 - if ^ v* y y , 3 - 
^7!/yy, N-75;t;i'7t | j> 1 n - (2-7;/xfii/) * ;i/ 7 * y y , 1, 5 

- y 7 +f e y x n c 4 . 3 . 0 ] yt-s-xy, 1 , 8 - y 7 +f tr y x u c 5 . 4 . 0 
] ^yfA-7-xy, 1, 4--y*7ft"yyn [2. 2. 2] * x # y , 2, 4, 5 - 
h'J7i-;W5^!/-;K N-yfil/t;l/*'jy, N-xf/i/t/Wjy, N-tFo 
*yxf;i/t;i/*ijy, N-^y-yii/t;i/*'jy, y X n "\ ^ y ;p * ;i/ * y y x 7 ;i/ 7 # 

7 1^7 ( C H M E T U ) I© 3 'J ylift, llf 1 1 - 5 2 5 7 5 ^Sl£fe 

t<Dty^-F7$yi [0005] i^Kfen^tfc 

[0211] 

#tif $L^Mfti(±, i, 5-y7+ftry?n [4. 3. 0] y7-5-xy, 1, 8 

- y 7 -9 s e y x p [ 5 . 4 . 0 ] ^ y 7 * - 7 - x y , 1 , 4 — y 7 +f H' -y y n [ 2 . 2 

. 2] x x y > 4 - y y 7 )]/ 7 5 x if y y y , ^**yf yyf F7 = y, 4, 4 - y 
yf;W5^y ,, jy, tf d - ;ng , t° ^ y - jvm > 5 x* v - ;ni , y x y y g , tf y 
5-yyl, cHMETui©3it;y*yyi, tr x ( 1 , 2 , 2 , 6 , 6 - ^ y x y 7 
4 _ ^ u y ;!/ ) ^A9~ Hcty x* - F7 ;yll^f(f 3 c % 0 
t? fe , 1 , 5--y*7ffy7o [ 4 . 3 . 0 ] /t-5-iy, 1 , 8 - y 7 *r tr y y 
p C 5 . 4. 0] 7yf5d-7-xy, i, 4--y'7f e y x n [2. 2. 2) ;t y X y 
, 4--y7f;V7^y fjy'y, ^t^yfyyr h7;y> chmetu, ex ( 1 , 
2 , 2 , 6 , 6 - ^ y # y 7 ;i/ - 4 - if ^ y y jv ) -t? ^ 7 — h u s l ^ 0 
[02 1 2 ] 

c: n s 0 # s * & a tt ft ^ tf f± , f»tfe§^a2iJx±i&^i3^tMt^ns„ # s 

0 . 0 0 1-1 Oil 0 /., (fS L<liO. 0 l~5H%t*$§ 0 0 . 0 0 1 

■e f± ± IE # s * a tt ft ^ (D ii * cd a a # ft ^ n & ^ „ - ^ , 1 of i%^fii?ti 
a 0 fg #»ytsp 0 ^sftT s m ib] ^ * s „ 

[0213] 

* 5g 0^ © y y X Mi ^ t) t± , ±I#jS»*j8»t«SItj8^LT5j?ft!±li:iftt8o 
c: d -e fS ffl f 3 ?§ m i: L T a , x =j- y y y y n ^ ^ H\ yyn-N^^yy, yyn^yx 
X y , 2-^7°X/y, y-7fo 7 ny, yf;Vxf;^hy, x ^ y y X U n - ;l/ 
t/^*x-riK xfyy^ij3-*-E/if;n-f;K 2-nt-yxf*7t 
xfyyy*ij3-;^/if;l/x-T/l/7tT-K 7°nh°yyXyn-;l/^y 
y ^ ;l/ x - 7 ;P (pgme) , 7°n¥uy 9 'J3-;i/t;yf;i/x-f;l/7tf-h ( P 
gmea) , x7yy*-^^-h, hl/xy, Slxf;w it7f;K ?Ll^f;K 
ILIxf ;K 7 h^^yynftyiyf/v, xh + -y7ni!ty|xf ;K t:° ;l/ y gfc y 
7- ;l/ , tyi/H'yfxf ;y if ;Hf yf7n if ;l/ , N , N - y 7 7 ;l/ * ;l/ L, 7 5 H\ -7 7f 
)]/ X ;l/ * ^ y H\ N - 7 7 ;Hf n y K y , r F7t Fn77y|i ! ffSL< 1 d n S © S 
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m * * m $> % 7 iiig^Ltfits, 

[02 1 4 ] 

± IE <D ffJ T 5 fe , e S L 7 7§ SI i: L T ii 7° n t? 7 7 9 U n - ;l/ / 7 f- ;!/ i - f ;l/ 7 -fe f - 

f- 7 y 9 V 3-;I/t/xf;l/i-f;K if l/>^J 3 — ;I/^7xf;I/X — f;V7-fef — 
F- , 7Dt:i/y^ij3-;l/t/^f;l/i-f)K 7° n £ 7 y 9 V 3 - ;l/ * 7 x f - ;1/ x - f 
;l/ , x f- y y * - # 7- - h , it7f;K ftl^f/K IHfiK * h 3- 7 7° n t£ * y 
m * f- ;l/ , H-t-/7o(f^ylif;K N-^f;Hfnij rl-7tFo77>* 

[02 1 5 ] 

ff S L < , J; D S L < ii 5 ~ 2 2 i? M % , Itjf il< li7~2 Oli%T?S5„ 
[ 0 2 l 6 ] 

* 5g 0/4 © c © j; a ft y s> x mi fiSc & t± a * ± t it flj 2 n , si%)gjst2 0 7 © it si © si 

liiO. 2~l. 2 (imA^SL^o 

tfflt^LttfftSlStLta, IfOBa r e S i IS, SOG1I, & 3 ^ « & 
S/c, «5Sti^ miS©teSfeS ^t±W«S^K^M^fSffltrs 7 "e £ S 0 

[02 l 7 ] 

SI^KihJliiLTtt, f^y, r^fbf^y, Hkf Ift^oi, * - # y , a - 
o m#&iimec xsmsb, cvdii, xrty $ v yymmm<DWLm&&m£'r& 

o W^S^KlhJlilLTtt, ffl A i£ m & ¥ 7 - 6 9 6 1 1 # IE K © 5? 7 x x ;J/ 7 5 7 g§ $ 
ft i: * ;!/ A 7 ;!/ f t F £ tt * ^ 5 7 IS £ © IS # ft > 7;I/*URT»tt«fJ8^ 55 ft ffl 5 ft 
3 & *B#It 5 2 9 4 6 8 0 fB8©i*7H'yl«ltfti:i;7 5ySf3tS 

©MjSfSK Mf 6 - i i 8 6 3 i # he Kosfjg/w y ^-^^f n-;^75yii?e 
ffiSI*"&WfSfe(D, Hl¥6 - l i 8 6 5 6«fc©#;I/tfyM£x#^ySiiM 
a^ra-^?^tWtr^77U;HSagSS^KihJl, WBI8-87 1 1 5^IE|Sc©^f 
n-^^^yMy^^i/ySlTtl^^^t©, RBf 8 - 1 7 9 5 0 

S , WfSSMltJlilLT, 7Ua-7-^7x7XaScODUV3 0 7U-X^, D 
UV-40 7U-X7 ARC 2 5 . •> 7 l/-tti© A C - 2 , A C - 3 , AR 1 9, AR 
2 OlSffflfSCfctTt*. 
[0218] 

±fE7 7'7h«^«ffifta@6IS*?©S3gtcf£ffl^nSJ;dftaS ( M : 7 U n 7 / - SI 
(t-7jnyil) ±t J: tj ±IESWKihH^^^ 5nfclS±t) , XHt-, 

n-7-#©B3ftM75T£fcJ;DMil, f S©?X7^ILTi)t7 ^-7^ It 7 

mm?% aia^ s»ft yyx f A7-7^i#§ ci^^ts, 7 c-esftftt ltb 

, JJ S L < It 1 5 0 n m ~ 2 5 0 n m©$IO)tt'S? 0 M ft W lc & , K r F X ^ 7 V 7 
-•9 ! -(248nm), ArFx4 L 7v7--9 1> -(193nm), F 2 X^7v7-'9 ! - 

(1 5 7 n m ) , X 1, tf ^-ilA^if 

[0219] 

ISifcLTIi, /J< SS f t: 7" h U 7A, 7KiSft*U7A, K«7hU7A, 77SI7hU7 
7a „ 7777SI7hU7A, 7 yti77Kf OiI7^* U I, x f ;1/ 7 5 7 , n-7°n 
t"775yf©l-75yl, 7x7-;!/ 7 = 7, i?- n -7f il/7 ? y|Ol77 5 yl 
, hUx7;l/757, 77;l/7x7;l/75y^(D®H757Sl, J?^;UJ/-;P75 
7, hiJl^/-/V75y|©7^3-il/75yl, 7h777;l/77^x7AtFn^ 
7H7 rh7if/V7yti7AtFn + yFiOlH17y ; &inS, k° n - ;1/ , h° 

Aij^yf est 7$yif ©7ii/*utt*!ii cmn o . 1 ~ 1 oii%) ^fgffl-r s 

atft*t5„ 117 ±IB7;Vtj V ttTkrgfft 7;Vn-;H, MjSMM L 
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[ 0 2 2 0 ] 
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